2. CLOSURE OF ELECTROPLATING EQUIPMENT

The Plating Operations decommissioning project began on
July 1, 1986. Mr. Robert Wilroy, Senior Engineer of Talbert
Cox & Associates, Columbia, South Carolina provided supplemental
training for employees who performed the decommissioning. During
the decommissioning project Mr. Wilroy joined the firm of Post
Buckley Schuh and Jernigan in Columbia, South Carolina. Mr. Wilroy's
training course (ref. Exhibit 2.1) included chemistry of plating
bath treatment, removal of heavy metals, coagulation, sludge
dewatering, operation processes, safety, and first aid.

After the training course had been completed, the project
was divided into three phases to facilitate an orderly
decommissioning.

The three phases are as follows:

1. Processing of the plating baths and rinsewaters.

2. Removal of the electroplating hardware and machinery.

3. Clean-up and pressure washing of the plating shop.

Phase 1. The processing of the rinsewaters and plating
baths. through the wastewater treatment plant began on July 27,
1986.. The rinsewaters and plating baths were routed into the
wastewater treatment facility at a controlled rate to ensure
that discharges from the treatment facility were within

pretreatment guidelines established by the Allegheny County




Sanitary Authority for this facility. Frequent sampling of
rinsewaters and plating baths prior to discharge to the wastewater
treatment facIiity was conducted to determine the proper amount
of treatment chemicals to bhe added. Adjustments were made in the
treatment process and wastewater flow rates, as approprlate, to
maintain compliance with provisions of the pretreatment permit.

This procedure was followed until all plating lines had
been processed. The final line was completed on May 25, 1987.
The wastes from the wastewater treatment plant and the plating
tank bottoms were disposed of in accordance with all Federal,
State, & local regulations (ref. Exhibit 2.2 State Manifests
NYA 4100332, PAB 4671166, PAB 4671133, PAB 4671306, PAB 4671214,
PAB 4671225).

Phase 2. Removal of all hardware and machinery from the
plating building was conducted between June 1, 1987 and June 30,
1987 by Payson Associates Inc. of Southfield, Michigan. All
material not purchased by Payson Associates was_properly disposed
of in accordance with all applicable federal and state regulations.

The fianl phase, phase (3), the clean-up and pressure
washing of the plating operation began on September 3, 1987.

All work was performed with U.S.&S. labor. A miid detergent
(Citra-Clean) was used in the pressure washing of the building.
All rinsate was processed through the wastewater treatment plant.

The project was completed September 23, 1987.
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WASTE TREATMENT
OPERATOR TRAINING

COURSE OUTLINE

—

Introduction

Purposg Of Training Course
Type of Information - npot over anyone's head

Hours course will be handled - participation/questions
Information directly related to operation

Background

Basic Math
Metric System

Common Conversions

Basic Chemistry
Reacﬁions
Acids
Alkalies
Salts
Oxidation/Reduction
Reversible
Conductivity
PH~
Definition
Use
Buffers
Time
Temperature Rise

Precipitation/Solubility




Chemistry of Treatment
Cyanide
Sodium Cyanide
Metal Complexes

Oxidation with Chlorine Compounds

Cyanide Continue to Destruction
Two stage reaction

Function - PH - micro amp reading
ORP - milli wvolt reading

Spec. conductance - micro ohm voltage

Chrome Reduction
Reducting Compounds
802 ' Na2820,5 ' NaHSO3

Reation

‘ Function - PH.
"~ ORP
Time
To Prevent Reversal
Remove Chromium
Precipitation
Function pH

Remove Other Heavy Metals
Precipitation as Bicarbonates (HCOy)

or Carbonates (CO3) or as Hydroxides {OH)
Lime or Caustic

Lead - Must be by Bicarbonates - Use Soda Ash (NaHC03)




.

Coagulation
Description _
To coilé&t and add weight to enhance settling coagulant
Coagulant aids - polyelectrolyte or polymers
Flash Mixing
Flocculation
Settling
Theory
(Lamella Unit)
Separation of the Solids
Sludge
Supernatant or Effluent

Sludge Dewatering
Physical Separation
Settling - Gravity
Filter Press - Mechanical

Actual Plant Process

Plant Flow Sheet
Details
Problems:
(1) No Provision for chrome treatment, {therefore, will do in
the process tanks)
{2) Only one stage cyanide treatment provided
(3) Chemical feed units set up for rinse waters only, (20-70
mg/1) '

i,



i,

Plant Walk Through

Discussion of each unit
Cyanide Treatment
Neutralization or pH Adjustment
Pump Sump
Lamella Separator
Sludge Holding Tank
Filter Press

Discussion of Instrumentation
Reading
Meanings
Calibration

Discussion of Chemical Feed Equipment
Limitations - Volume Feed Rate

7 Automatic Controls

Chemicals Used

Hands on Operation

Present Operating Problems
Mechanical
Chemical Feed Limitations
Pumps
Types being used
Centrifugal
Air diaphram (Wildens)
Level controls
Process
' Excess Heavy Metals in Effluent
Out of pH range
Cyanide Treatment Unit
Neutralization Unit
Pump Sump
Lamella Unit
Effluent
Carry over of cyanides into effluent
Excess chlorine




€~ Check daily or more frequently
' CN

ceT
‘Heavy metal being discharged
(more later)
PH - (Lab Test) Effluent
CN Unitr
Pump Sump
Observations of Lamella Results
Operation of Sludge Filter Press
Repairs Needed
Repairs Made

Vistors - Name and Purpose of Visit

SAFETY
General

Chemi-:rals
Sociium Hypochloride
‘Sodium Metabisulfite/Sodium Bisulfite
Sulfiric Acid
Caus:tic (Sodium Hydroxide)
Lime
g Polyelectrolyte




Testing
Laboratory
Equipment - Tesgt Kits
pH -
Conductivity
Cyanides
Heavy Metals
Chrome
Cadmium
Copper
Nickel

Zinc

Record Keeping
Lab Tests
Date
Time
Analysis Being Made
Analysis Results
Name o< Person Making Analysis

Waste Plant Operation

Date

Time -

Operator _

General conditions of waste treatment plant
Morning reading of instruments

Noon reading of instruments

Afternoon reading of instruments

Results of treatment

Unusual Operations

.
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“™n case of emergency or splll Immediatsly call the Natlonal Response Center (80" 24-8802 l_n'd the N.Y. Departmo}ul of Transpaortation {518) 457-7382.

40141 (4B8) . o

Plaase print or type.

L *é&?"‘:';’ﬁm“’\hf" gTATE BENEW ki 07 & Herth i
| DEPARTMENT OF ENVIRONMENTAL CONSERVATION e
DIVISION OF SOLID AND HAZARDOUS WASTE ‘Exh'l bit 2'.'1 Sty

HAZARDOUS WASTE MANIFEST . . R

. P.0. Box 12820, Albany, Naw Yo"R"12212 Form Approved. OMB No. mmm Expires 73188 -~

DO~“4»>TIMEIMD

UNIFORM HAZARDOUS

WASTE MANIFEST Bocument No. Is not required by Federal Law.

LL Generator's US EPA No. Manifest 2. PIPO 1 | Information in the shaded areas
. 0

ApOOPOOPL MlEJgP_LLI;

. Union Switch and S:I.gmll
riean 3

" Piv, of Ase
5800 Corporate Drive
Pittsburgh, PA 15237

3.-(3anerator's Name and Mailing Address

4, Generator's Phone“lzl ) 2“-51'3

5. Transporter 1 {Company Name) i 8. US EPA ID Number

HasMat Euvirommental Bmup, . i

ggvpsgr\-y

, US EPA 1D Number

7. Transporter 2 (Company Name)

||s||||;|§|s|
10. US EPA 1D Number  ~

8. Designated Facliity Name and Site Address
CECOS Internstional, Inc.

S6th Street and Pine Avenue ‘
Klagara Falls, NY 14304 krpoeso3as

12, ntalner's’
L Type |

11. US DOT Description (Including Proper Shipping Name, Hazard Class and ID*Number}

»

* RQ Hazardous Waste 80lid,N,0.8., ORM-E
KA 9189 Fodp -

® RQ Hazardous Waste Solid. Sxfdx N.0.5., ORM-E,
BA 9189 Fog” ‘ : '

+

15. Special Handling instructions and Additional information

13 n““"
A) Product code 11551~AAD, 20 55-gallen amg' "ns
B) Product code IISSI-MC. 85‘1111011 drum \‘“

- AT RS O 1 afas P

(wo #262333)

It :
ems c‘d—-vn

'ﬁmth

16. GENERATOR’S CEBTIFlCATION | hareby daclare that tyfff ®gents of thIe conslgnment are fully and accurately cfeacrlbad above by propershlpplnu name and are
ciassifiad, packed, marked and labated, and are In all respects T propaf condition for transport by highway- ucon:ling to applicabh {ntarnatitmal and national government
regulations and state lawe and regulations, - .

Uniess | am a smeli guantity genarator who has been exempted by stajule or regulaﬂon from the duty to make & wnate mlnlmlzalton certliicatlon under Sactlon 3002 {b} of
RCRA, 1 also certity that 1 have m program in place to reduce volume and taxicHiy of wasie generalad to the dagree | have determined to be économlcally practicable ang ! have

aalecled the method of freatment, starage, or disposal currently avaitable to me which rnlnlmizes the present gnd future threat to human haalth and the environment.

| Ny 20 P THEDS 2oce’S A7

/10267

Printed/Typed Name d Slgnat Mo, ) Day  Year A
MmpTou "\; . . v
; 17. Transporter 1 (Acknowledgement of Receipt of Materlals) . hd
Al PrinledTyppd Ngme ‘ ) ' ’ Mo. Day Year
N \
s Ao »
g 18. Transporier 2 (Acknowledgement or Recelpt of Maierlals) . .-
I Printed/Typed Name Signature ‘-.\- - “Mo. Day Year M
R ' . i A B B M
NIET) Discrepan-cylndlc/t!zp ac Z ﬂ// (//'/.( '5 / ? - T ! E
F B 4 o
A m/bvzﬁ_s 20 2700 M 70dr.do ¢
¢ <
1{ 20. Facllity Owner or Operator Certification of receipt of hazardous materials covered by this manifest axcapt as noted In item 19
T
Y| PrintedTyped Name Mo. Day Year

EPA Form 8700.22 (Rev. 4-85) Previous adition: la ‘obsoiste. “COPY 3—Generator—maf[;d by ‘I{SD facnlty
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PENNSYLVANIA DEPARTMENT OF ENVIRONMENTAL RESOURCES
Bureau of Waste Managermant
- P 0. Box 2083
Harrisburg, PA 17120

Plaase print or type. (Form designed for use on eiite (12.pitch) typswriter.)
Form Approved. OMB No, 2050-0039 Expires 9-30-88

Exhibit 2.2

Wariest information m the shaded areas
"' WASTE MANIFEST FUBT 00 0E 1 1 5, 00T a8 * o™t | ot e by Federn
3. Generator’s Name and Malling Address mion mlignd ‘ m NanHest
1781 Baaddock Avenue PAB g:llBB
, — Swissvale, PA 15218 B. State Gen, 1
4. Ganerstor's Phone | 412 ) 273-4183 . : .
B, Transporter 1 Company Neme us EPA ID Numbaer } C. State Trans. ID
7-7, Inc. |anloaonzssa PA-AH |&z-3-n! -
7. Transportar 2 Company Name 8. US EPA ID Number D. Transporter's Phone | |
I Pt ot E. State Trans. iD
9. Designated Facliity Name and Sits Address 10, US EPA ID Number PA-AH | - " I

F. Transporter's Phone {

Q. State Facility's ID

)
Not Required
)

H. FacHity‘'s Phone {

12. Containers 13. 14, [
11. US DOT Description fincluding Proper Shipping Name, Hazard Class, and 1D Number} Total Unit Waste No.
No. Type Quantity Wt/Vol
a.
HEazardous waste solid N.0.S. ORM-E
NA 9189
001 C . -2 YID-0-0-6

CHMO-pIMZmG
[+]

,
|

J. Additione! Descriptions for Materials Listed Above (inciuds physical state and hazard code)

K. Handiing Codas for Wastes Listed Above

Hez. Code Physical State Hez. Code  Physioal State Sacure
HELEWL] L) Ll o, Landfill |
o LI LA o L L] b a.
15. Speoial Handling Instructions and Additional Information
‘ WO #262254
PC 11551-AAC Buffalo & W XES Job #312082

. GENERATOR’S CERTIFICATION:

and the environmeant: OR,

avaiiable to me ana that f can afford. o

| hareby declare that the contents of this consighment are fuily and accurately described above by proper shipping name and are
ciassified, packad. marked. and labeled. and ate in 2l respects in proper conditron for transport by highway according to appliczable international and nattanal government regulations.

it am a large quantity generator. | certily that § have & program i place to reducs the volume and toxicity of waste generated lo the degree | have determined to be economically
praciicabie and that | have selected the practicable method of treatment, storage, or disposal currently available 10 me which minimizes the present and future threat to hueman health
« Iam a small quantity generator, | have made 2 good faith effon 10 minimize my waste generation and sefect the best waste management method that s

y. i -

n case v sn emergency or spill immediately can wne ivauonal Hesponsa Lenter (UL 424-88UZ and the PA DER (/1/) /87-4343

2L ko

Printad/Typad Nama Signature . Month Day  Year -
Y WM arie\o $R\\\Q EOURAJ_ |1 106l8-7 >
T | 17, Transporter 1 Acknowledgcmm of Raceipt of Materials . - A [~
5 Plfnrad/T yped Na @ Signature g Month Day Year
s Dennis nC]ef5° N oB 1 dods 7}~
g 18. Transporter 2 Acknowladgement of Receipt of Materials a3
T Printad/Typad Name Signature Momh Day  VYsar -~
: ocfé_ -~

[

F 19, Discupancy Indication Space ;f//ﬂ) M{( FCDS} M-é ﬁj _S('ﬁvé{ k ;00? /b“" o
| : o))
| A Bch i A
i [
!: 20, Faf(ﬂty Ownar or Operator: Certiflcetion of recaipt of hazardous materials covered by this manifest except as nated in ftem 19, 3 5’ }wm—_-
Y Month Day VYear

T~

VAC AL

EPA Form B700-22 (Rev. 9-B6) Previous editions are obsolete
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v ~ «)7

COPY 3 —-TISD FACILITY: MAIL TO GENERATOR
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ER-SWM-51:REV. 10/B6

\\ - ‘ﬁ—wr' - . .
%JNSYWAN_IA DEPARTMENT OF ENVIRONMENTAL RESOURCES
v Buresu of Waste Management
P. 0. Box 2063
Harrisburg, PA 17120
Please print or type. (Form designed for uss on elite (12.pitch) typewriter.)
Form Approved. OMB No. 2050.6039 Expires 9-30-88

Exhibit 2.3

{}-' UNIFORM HAZARDOUS 1.?Gmerator's US EPA ID No. Bochaniiest 2. Page 1 ::'f:;““'“"f'.’;‘l’:: ;m farans
WASTE MANIFEST -ABOCOOO 119y .. .. | . of 1 | Bth reured by State tavw. |
3. Generator's Name and Maliing Address  Unien Swithh end Signal - A, State Manifest Document Number
. DMvision of American Standard, Inc. E‘; PA_B 4 6 7 1. 1 3 3 N
(412) 244-3183 _ gsoo Corporate Drive : 8. State Qen. ID R
, ittsburgh, PA 15237 : e
4. Generator's Phone . b
6. Transporter 1 Company Name 8. US EPA ID Number -'C, State Trans. IO i
7-7, Inc. [|OBEDOO00 7722558 PAAH Jo23
7. Transporter 2 Company Name 8. US EPA ID Number . D. Tranaporter's Phone (S00) 2218896
: : . I v VRe s e a0 “E. Stute Trans, ID R
9. Designated Facliity Name and Slte Address 10. US EPA ID Number pa-aH | - - - |
cnt'!us d-rnat::l.on;ll Inc. "E. Yranaporter's Phone :
Aber Roa " G. State Facifity’s ID Not Required
Williamsburg, Ohio JO-BD O 87 &3 37 & &] i rachity's Phone (313, 724-b114
. 12. Containers 13, 14. 3
11. US DOT Description fincluding Proper Shipping Name, Hazard Class, and ID Number) Total Unit Waste No.
. No. Type Quantity Wt/Vol
a. - -
RQ Hazardous Waste Solid N.0.S. ORM-E REEEXEEX DOO2
(Cadnium) NA9189 - iy - | L
- 0 1cH 20l Ylp oo s
& b.
E
N [ . PR
E
Ric
A
T
0 a . L] L] L] - -
R r:wa ;.(
.
J. Additlonal Dascriptions for Materials Listed Above finckide physical state and hazard codel K. Handling Codes for Wastes Llated Above
Haz. Code Physical State Haz. Cods  Physical State Se
cure
,,l | B UJ c.l ] L.l_l a. lndfil]l c.
o LA [ L L b. .
15, Special Handling Instructions and Addlitional [nformation
PC 11551-AAR
VOf 262148 EES Project Bo: 31208 -
18. GENERATOR'S CERTIFICATION: hem;:-v declare that the contents of this consignment are fully and accurately described above by proper shipping name and are
classiliad, packed, marked, and labeled, and are sn aff raspects 1 praper condiion for transport by highway according to appiicable internat:onat and national government regulations.
1 am 2 large quanhity generaior. i certily that | have a program n place 1o reduce the volume and toxicity of wasle generated 1o the degsee § have determined to be economically
practicable and that | have selected the pracucable method of treatment. storage. of disposal gurrently available 10 me which minimizes the present and future threat t¢ human heaith
and the enviranment; OR, if | am a smail quantity generator, | have made a good fath effort.to minumize my waglg generatiopspnd select the best waste management method that 1s
avaitable 1o me and that | can afford. ! ‘ ” ,
Printed/T) Name Signa Month:  Da Year
yped e, J g 14
Y_MG) lewe st lodzds7]
T | 17. Transporter 1 Acknowledgsment of Recelpt of Materinls ‘
5 Printed/Typed Haz A ' @m Month Day Year
f : y . ,
g_Denn.S . Anclerse n () i R K
HO 18. Transporter 2 Acknowledgsment of Beceipt of Materials
'Er Printed/Typed Name Signature Maonth Day Yesr
A | . .
18. Discrepancy Indication Space
F Qox X ,,ﬁ“toob?.,ﬂDFboﬁ PeR Ron) ?thkﬂ$k§ _ .
BaX i1{A): chould rend RQ, u%:quE cYRWIDE DRY MiXTURE (Doot,.Fooe
i My 4
:- 20. Facility Owner or Oparator: Certifioation of receipt of hazardous :n’atnrlah covered by this manifest except as noted In Hem 19. o 7 (‘Fb "%ﬁ
T ' P 7 ~ 4 5O
Y Signa Monl‘hr Day Yeoar

Mﬁfypﬂi Name
fs)

EPA Form 8700-22 (Rev, 9-86) Pravious editions are obsolete ‘

COPY 3 - TSD FACILITY: MAIL TO GENERATOR

cOeTT/ab 8Vd
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Piuu print or type. {Form dnlemd for use on omo {12-pltch) typewriter.}
Form Approved, OMB No. 2050-0039 Expires 9-30-88

Exhibit 2. 4

4

UNIFORM HAZARDOUS
WASTE MANIFEST ~

4. Generator's Phone

3 Gonomonmmomdmma Address
thion Switch and Signal -
1789 8. mm. ‘Pittsinagh, PA. 15218

‘

1. Genarator's US EPA 1D No.

Manifest
Doeumm:.No. N

Information in the shadad areas
Is not required by Faderal law

|7 =7 Inc,

6. fransporter 1 Company Nam

i

loppoon?27255h

US EPA ID Number C. State Trans. ID

2 Company Name

PA-AH - | -

E. State Trans. ID

Cecos Intarnational Imc.
5092 Aber Road
i1l famederrey, Chio 45176

7. Transparter 8. US-EPA ID Number
9. Designated Facliity Name and Site Address 10. US EPA 1D Number

lonpog782337:

F. Transporter's Phone {

agTrnponars phove | 900 2216096 |

PA-AH !gza.l |

G. State Facility's 1D

Not Required

H. Faciiity’s Phona {

4

EPA Form 8700-22 (Rev. 9-86) Previous editions are obsolete

COPY 3 — TSD FACILITY: MAIL TO GENERATOR

. 12. Contalnars 13. 14, i
11. US DOT Dsscription {inchiding Proper Shipping Nams, Hazard Class, and ID Number) Total Unit Warste No.
: No. Type Quantity tiVol
A,
Hazardous Waste Solid N.0.S. OR+-E WA 9189
(D-006) : 001 el bdos
G b. ¢
E
E
Rjec
A -
T
0 - . . . - % . . . [
R N - -
J. Additionsl Dascriptions for Materials Listed Abovo finchsde physical state and hazard code} K. Handling Codas for Wastes Listad Above
Haz. Cods Physical State e . Haz. Code  Phyasicel State
. L1 I_Iqu,bm‘ L] ] L # s Landfiny ..
L] Ll Ll L . 0.
15, Special Handling Instructions and Additional information ' '
PCE 11551-AAB EES Buff Job § 312082
16. GENERATOR'S CERTIFICATION: | heraby declare that the conlents of this consigament are fuliy and accurstely described above by proper shipping name and are
classihed. packed. marked, and labeled, and are in ail respeets in proper condition for transport by highway according 10 appitcabie internationa! and national government regulations.
i | am a large quantity generator, | certify that § have a pragram in place to reduce the volume and toxiciy of wasle generated 10 the degree | have determined o be economically
pracucable and thal | Rave selected the practicable method of treatmant, storage. or disposal currently avaiiablie to me which misnmizes the gzesent and future threat to human health
and the environment: OR, if | am a small quaality generator. 1 have made a good fath effort to minimize my waste hation and seiac basi waste management method that 1s
avaiiable 10 me and that i can afford.
Printed/Typed Name Signat Month Dsy Year
Y H—m lodods;
T { 7. Transporter 1 Acknowlecgement of Recaipt of Materials
R Y Signw ?/ Month Day Year
N u
g IMEEIS Z AL‘
“0 18. Trans 2 Acknowledgament of of Matari
T Printed/Typad Name Signature Month Day Year
E . . .
R P -1 -1
19. Discrepancy Indication Space i f . ;
F : ) X
A i h
c
7?
[ 20 Facllity Owner or Oparator: Certification of recsipt of hazardous materials covarad by fhis mentfast sxcapt as notad In Htem 19 v
" Slotw T
Y Printed/fypsd Name' Month Day Yoar
& i 'L farvi Ml

90€1L9Y 9vd
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2. 0. Box 2083
Harrlsburg, PA 17120

Plaase print of typs. (Form designed for use on efite (12-phtch) typewriter.)
Form Approved. OME No. 2053-0035 Expires 9-30-88

Exhibit 2.5

UNIFORM HAZARDOUS 1. Genorator's US EPA ID No. Docanllet 2. Page 1 | Information in the shaded areas - -
r WASTE MANIFEST PANDOOO 11 of 3 | o not required by Federaltaw -
f. " |3. Generntor's Name and Malling Address
1 | ndon Switch and m—h | i
1789 8. Beodock Ave. Pittsburgh,PA. 15218
4. Ganerator's Phone  { ‘12 ) m-sm -
E. Transporter 1 Company Name —_ 8. US EPA 1D Number

7=-7Imc,

|oEDOO 0772558

7. Transporter 2 Company Name

9. Designated Facllity Name and Site Address

Oacow Intermational Inc,
5092 Aber Raad

Willissburg, chio 45176

8. US EPA ID Number
L - Teseetam
10. US EPA ID Numbsr PA-AH m’ ! 8]

F. Transporter's Phone { |
G, State Fachity's iD Not Required
H. Facllity's Phone { -

12. Containers 13.
11. US DOT Descriptlon (fncluding Proper Shipping Name, Hazard Class, and 1D Number) Totat
: No. Typs Quanthty

OR4-E M 9169

001|200 .00

DO-pITMEEMD
(1

. . . . . . - 3 . .

J. Additional Descriptions for Materiafs Listad Above (include physical state and hazard code)

K. Handling Codes for Wastes Listed Above

Haz, Code  Physical State -l Haz. Code  Physical State i o
L L1% sl ] cons | [ |1 |1] |, Lamdfi3} |
wo LLS L1 o LIS LI | b d.

15. Special Handling Instructions and Additional Information

g 261000

~AAD

4

e

EES Buff Job # 312082

11551
186. GENERATOR’S CERTIFICATION: | hereby declare

and the environment: OR, ¢ { am a small
available to me and that | can alforg.

classif:ied, packed. marked, and fabeled, and are n al! respecls in proper condition 1or transport by highway according to appiicable international and national government regulations,

It 1 am a large quantity generator. | certsfy that | have a program in place to reduce the volume ang toxicity of wasle genersated to the degree | have determined lo be sconomically
practicable and that | have seiected the practicable method of treatment, siorage. or gispasal currenily available to me which mimmizes the present and future threat to human heaith
quantily generator. | have made a good faith-éttost to mimimize my waste gen

that the contents of this consignment are fully and accurately descrnibed above by proper shipping name and are

tion and select the b wasle management method that 1s

.| Signatura

Frinted/Typed Name Month Day Yeer -

Y u n_ ooei - | ool ool paf>
; 17. Transportar 1 Acknowladgament of Receipt of Matarials -~ . fw =}
A ﬂypﬁ Name ’ Signature . Month Day  Yoear
N , . \ .
3 w /TIA 1 s
g 18, Trensporter 2 Acknowledgemsnt of Recaipt of Materlals / o
'é' Printed/Typed Name Signature & Monthy Day VYear ~J
R | I I I L

19, Di indicatlon 8, PO

. Discrepancy indicatlon Space

F =
A S o
C
I
4'.' 20. Facility Owner or Operator: Certification of raceipt of hazardous materals coverad by this manifest sxcept-as notsd In tem 19,
Y Printed/Yyped Name Signature Month Day  VYear

EPA Form 8700-22 {Rev. 8-86) Previous egitions are obsolete
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| 'UNIFORM MAZARDOUS
WASTE MANIFEST

Bureau of Waste Management
- P, O, Box 2083
Harrisburg, PA 17120

Form Approved. OMB No, 2050-0038 Expires 8-30-88
1. Generator's US EPA ID No.

4. Generator's Phons | )

3. Genarator's Name and Malling Address

Uaion Sudtoh and Sicual :
1789 8. Braddock Ave. Pittsbawrgh, PA. 15218

PENNSYLVANIA DEPARTMENT OF ENVIRONMENTAL RESOURCES

Please print or type. {Form designed for use on eite [12-pitch} typewritar.)

Exhibit 2.6

Doumm'!'iu:

kB. State Gen. 1D
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-G St;t; T"ﬂl‘n !hi
PA-AH

7. Teansportar 2 Company Name

B. US EPA D Numbaer

LTINS N

E. Stata Trans. ID

Cacos Intermational
5092 Aber Road

9. Designated Facllity Name and Site Address

— Willisssbarg, chio 45176

10,

Inc.

US EPA ID Number
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PA-AH
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' F. Transporter's Phone |

"G, State Fackity’s ID
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[2]

. 12. Containars 13. 14, =k
11. US DOT Description (lncluding Praper Shipping Name, Hazard Class, and 1D Number) Total Unit “Waste No.
: No. Type Quantity Vol )
a. N
Basardous Waste Solid N.0.5. OR-E MA 9189 ;
(D006} o 001|200.00{P |D0.0
b.
d.
L] Ll . - . - A i - r ". L

.1 J. Additional Descriptions for Matarials Listed Above {include physical state and hazard cods)

K. Handfing Codes for Wastas Listed Above

availatie to me and that | can afford.

classified. packed, marked. and labeled, and are in ali respects in proper cond

# ] am a large quantity generator. | certify that | have a pragram n place to reduce the volume and toxicity of
practicabie and that | have sefected the pracuicable method of treatment. storage, or disposal currently avaitable
and the envirgnment; OR, «f [ am a.small

quaniiy generator, | have made a good faith effort 1o mimmize my waste

Printed/Typad Namé

M. D. Tourdot

o s ssnsegeeny v opill IMMBAIATElY Cau uie Ivauunal MESPONSe Lenter (BU0] 424-B802 and the PA DER (717) 787-434.
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o L1T Lgmﬁh_mj oLl Ll «. Landfill
RN i RSN .
15. Special Handling Instructions and Additiona! Information ‘
WO 261001 .
PC} 11551~-AAB _ EES Ppff Job 4 312082
16. GENERATOR'S CERTIFICATION: 1 hereby declare that the cortents of this consignment are fully and accurately described above by proper shipping name and ase

tson for transport by highway according o appiicable nternat:onal and natonal govarnmant regulations.

waste ganarated to the degree | have determined to be econormically
to me which mirimizes the present and tuture threat to human health
Oneration and select the Sast wasle management method that :s
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)
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Rt Herko
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4.1 Procedure for Decommissioning of Storage Facility and Associated Equipment

and Labor {continued)
will be used by the environmental coordinator to contain and remove liquids.
The final waste inventory will be removed according to the transﬁort operations
described earlier in this document.

The environmental coordinator's inspection and inventory will also
include an inventory of empty drums. This will encompass the entire facitity
and will ensure that no drums used for temporary accumuiation of hazardous
wastes will remain on—sité without plans for secure storage and approQéd
ultimate disposal. Drums bontained in the facility which previously contained
hazardous waste, but afe considered "empty, but containing residue" will
be collected and stored at the storage area. Empty, decontaminated drums
will be checked for requirements of reconditioning and either shipped off-site
for reconditioning or crushed prior to proper disposal.

For the purposes of this closure plan, it is assumed that a maximum
expected inventory of 80 drums will require shipment at closure. The expected
jnventory is shown in Table 4. Shipment will occur by the normal procedures
described earlier with USSD personnel transporting the drummed wastes from
the storagé facility to the certified hazardous waste transportef's trucks.
Tﬁere, the environmental coordinator and the transporter will verify that
all containers are properly labelled and manifested.

As previously mentioned, Frontier Chemical Inc., 4626 Royal Avenued
Niagara Falls, New York has been and is scheduled to be our waste removal
hauler. Preparation of the drums will be performed by (2) Union Switch
and Signal Division employees.

After the final inventory has been removed, decontamination will commence

and be performed by New England Pollution Control Company, (or equiVa1ent),
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4.1 Procedure for Decommissioning of Storage Facility and Associated

Equipment and-Labor {continued)

Route 130 Robbinsville, New Jersey 08691. Decommissioning will consists

of a thorough washdown of the concrete floor, ramps, berms, curb and

piping with a mild solvent. The washdown will be followed by a pressure
wash using a tank truck equipped with solution blower/pressure washer
apparatus. An amount of water sufficient to fill the sump will be used

to flush any residual wastes, if any, ffom the concrete floor into the

sump. The pressure washing will be supplemented by scrubbing with a

stiff broom. Rinseate will be collected in the sump. Visual inspection

of the surface of the floor will aid in determining when the decontamination
is complete. Rinseate would be discharged to.the POTH or on site water

treatment plant, as appropriate.
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TABLE 4
EXPECTED INVENTORY QF DRUMS

STORAGE FACILITY AT CLOSURE *

ID NUMBER CHARACTERISTIC # OF DRUMS GALLONS
FOO1 Toxic 5 275
FOO06 Toxic ' 6 330
FOO7 : ; Reactive, toxic 6 330
F008 Reactive, toxic ' 4 220
FO09 ° | Reactive, toxic 4 | 220
FO11 . Reactive, toxic 37 1,110
D008 Ep Toxic (Pb) 12 660
D007 Ep Toxic (Cr) - -
D001 Ignitable 2 10
D000 Toxic ' - -
p002 Corrosive 2 110
ek Other ‘ 2 110
80 : j?;;g_

* 1f a routine disposal run occurs shortly before closure commenced, it is

possible that there will be considerably less than 80 drums on-site .

** “Other" category may include off-spec commercial products such as U002,

uiss, U228, U239, U159, P106.
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4.2 Soil Sampling Program-

$0i1 samples as described by Figure 6 on Page , were taken at 6" and
12" below grade on Juhe 18, 1985 by Marcel D. Tourdot, Manager, Safety,
Security and Environment. Lab results indicate that the soil samples
would not be classified as EP toxic. Complete results of the lab
analyses are included in Appendix A. Follow-up sampling will be done
after decommissioning of the storage facility is completed. On the
basis of the pre-decommissioning lab data, post decommissioning sampling
will be Timited to a level 6 inches below the groun& surface as
described by Figure 7.

4.3 Closure Schedule

The Pennsylvania Department of Environmental Resources will be notified
at least 180 days prior to the date final closure is initiated. If the
closure plan receives Pennsylvania Department of Environmental Resources
app;ovai prior to the expiration of the prescribed *180 day time period,
USSD may initiate closure procedures shortly thereafter.

The closure of the waste storage facility is expected to be completed
within 15 weeks after the USSD closure plan is approved by the Pennsylvania
Department of Environmental Résources {reference Table 5}, A chetkTist
for the closure program is shown in Table 6. Proper certifications of
closure procedures are described in the following section of this plan.

* prescribed by RCRA regulations
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FIGURE 6
: HAZARDOUS WASTE FACILITY
PRE-DECOMMISSIONING SOIL ANALYSIS PROCEDURE
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FIGURE 7

HAZARDOUS WASTE FACILITY
POST-DECOMMISSTONTNG SOIL ANALYSIS PROCEDURE
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(1) 8 Grab samples taken (6") level

(2) Samples will be mixed and sent to N.U.S. labs as
composite sample

(3) Analysis for:
(A} E. P. Toxicity
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5.0 PROFESSIONAL ENGINEERS CERTIFICATION

At ihe completion of closure activities, a registered professional
engineer licensed in the State of Pennsylvania will inspect the facilities
and certify that closure was performed in accordance with the specifications
in the closure plan. USSD will submit a similar certification of proper
closure (ref. appendix for certification forms to be duly signed and
executed at completiion of closuré).

A copy of the approved closure plan and all revisions to the plan
wil be maintained at Union Switch and Signal Division until the certification
of closure completeness has been submitted and accepted by the Pennsylvania

Department Environmental Resources.
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6.0 CLOSURE COST ESTIMATE

1. Removal of MWaste Inventory

A. Shipped for disposal
80 drums @ $100/drum
B. Shipped for disposal
5 drums filter cake and
associated materials
@ $100/drum
C. Plant Labor
32 hours @15/hour
D. Supervision
16 hours @ $20/hour

2. Decommissioning of Storage Facility

A. Treatment of Storage Area
Rinsewaters 880 gallons @
$0.20/gallon

B. Plant Labor
100 hours @ $15/hour

C. Supervision
50 hours at $20/hour

3. Analytical Services

Rinsewater samples, 20 tests @
$20/test

Soil Samples 10 tests at 10
parameters per test $40/test

4. Closure Certification

A. Professional Services (10
hours @ $65/hour)
B. Expenses (1 day @ $50/day)
C. Transportation

5. Subtotal (Items 1-4)

A. Administration (10%)
B. Contingency (10%)

6. TOTAL CLOSURE COST

$8,000

500
480

320

$9,300°

200
1,500

1,000
$2,700

400
4,000
$4,400

600
50
50

$0,700
$13,100

1,400
1,400

$19,900
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. Closure Task

TABLE 5

CLOSURE TIME SCHEDULE -

WEEK NUMB
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TABLE 6

4.3.1 Checklist for Program Completion

YES/DATE  NO

1. 180 day notice to Pennsylvania Department of Environmental Resources
2. Submittal of Closure Plan

3. Certification of Proper Closure: USSD
PE

4. Acceptance of Jast incoming'waste

5. MWaste inventory reconciliation
{See Exhibit for working field copy)

6. Confirm integrity of drums for
preparation for shipment

7. Inspect spills, leaks, cracks
in containment area

8. Soil analysis as appropriate
9. Waste removal
10. Decommissioning of area and equipment

11. Final inspection of area
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APPENDICES

A. Lab Results per Nus Corporation

B. Closure Completion Certification Form
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Laboratory Services Division
. £350 Campbells Run Road
Pittsburgh, PA 15205
CORPORATION

REMIT TO:

Park West Two

Clitt Mine Roed
Pittsburgh, PA 15275

412-788-1080

L AB ANAMLY SIS REPORT
CLIENT NAME: UNION SVWITCH & SIGNAL DIVISION NUE CLIENT NC- 360501
ADDRESE 1789 BRADDOCK AVENUE NUE SAMPLE NO- 15051418
SWISSVALE, PA 15218 VENDCOR NO geE?gc2C0
REPORT DATE - 08/01/83 WDRK ORDER MO- S5%582%
ATTENTION: MR. AL SPROVL DATE RECEIVED ger21r8°%
SAMPLE IDENTIFICATION: SAMPLE #4 - PAD 0712 AS REC'D
TEST . DETERMINAT!OM RESULTS UNTTE
P135 BASE NEUTRALS - PP IN SEDIMENT
OBS1! Acenaphthene { 1480 ug/kq
0BS52 - Acendphthylene < 1480 uc/kg
0BS5S 3 Anthracene ¢ 1480 ug/ kg
OBS 4 Benzidine ¢ 7400 va/keg
OBSS Benzo{(a)Anthracene ¢ 148¢C ug/kg
OBS ¢ Benzo(a)Pyrene ¢ 1480 ‘ug/kg
OES 7 3,4-Benzofluoranthene { 1480 ug/kg
0BS5S Benzo{ghi)Perylene ¢ 14890 ua/kag
OES® Benzoe{(k)Fluoranthene { 1480 ug/kg
OB&0 Bist2-Chloroethoxy'Methane ¢ 1480 uc/kc
OB&1 _ Bis(2-Chlcroethyi}Ether { 1480 ug/kg
0B6?2 ' Bis(2-Chloroisopropyl)Ether ¢ 1480 uc/ kg
0Bé3 Bis(2-Ethylhexyl)Phthalate { 14840 ug/kg
OB& 4 4-Bromophenyl Phenyl Ether ¢ 1480 vglkg
OB&S - Butyl Benzyl Phthalate { 1480 ug'kg
OB&é " 2-Chloronaphthaiene ¢ 1480 ug kg
CB47T7 ) 4-Chlorophenyl Phenyl Ether { 1480 ug/ka
OBé8 Chrysene ¢ 1480 uag/lkg
0B&9 Dibenzo(a h)Anthracene { 1480 ug/kg
OB70 1i,2-Dichlorobenzene { 1480 ug/kag
oB71 1,3-Dichlorobenzense { 148¢ ugfkg
0B72 {1 ,4-Dichlorcbenzene { 1480 vo/ka
QB73 3,3'-Dichlorobenzidine { 2960 ug/kg
OB74 Diethy!l Phthalate « 14890 ug/ka
OB75 Dimethyi Phthalate { 14890 uglka
0B74 Di-N-Butyl Phthalate ¢ 1480 uva/ko
OE?7 2,4-Dinitrotoluene < 1480 ug/kg
OB78 2.4-Dinitroteluene ¢ 1480 uc/kg
OB79 Di-N-COctyl Phthalate ¢ 1480 uglkg
OBB O 1,2-Diphenylhydrazine(Azobz) { 2940 ug/kyg
oes1 Fluoranthene ¢ 1480 ug/kg
0B82 Fluorene { 1480 ug/kg
CB&2 Hexachlorobenzene { 14890 ug/kg
PAGE NO: 1

ﬂ A Hallilmiirton Combany ~1 g = At A



REMIT TO:

—— . Laboratory Services Division Park Wes! Two

'____:_*—; ME 's 5350 Campbelis Run Road Clitt Mine Rosad
; - Pittsburgh, PA 15205 Pittsburgh, PA 15275

e ORATION : 412-788-1080
LAB ANALY SIS REPORT

CLIENT NAME: UNION SWITCH & EIGNAL DIVISION NUS CLIENT NO: 3460501
ADDRESS: 1789 BRADDOCK AVENUE MUS SAMPLE NO: 15051¢18
SWISSVALE, PA 15218 VENDOR NO: 057465200

REPORT DATE: 0B/01/85 WORX ORDER NO: 558230
ATTENTION: MR. AL SFROUL ' DATE RECEIVED- 0S/21/8°%
SAMPLE IDENTIFICATION:- SAMPLE #4 - PAD 05/13 AS REC'D

TEST - DETERMINATION - RESULTS UMITE

OBE4 Hernachlerobutadiene { 14890 ugf/kg

OB85S Hexschlorocyclopentadiene ¢ 14890 ugfkg

0BBé Hexachloroethane { 14890 uglkyg

oB8?7 indeno(1,2,3cd) Pyrene ¢ 1480 ug/kg

0OBB & "lgophorone { 1480 uvglkg

OBBY Naphthalene { 1480 ug/ko

OBY?0 Nitrobenzene { 1480 ug/kg

OB?1! N-Nitrosodimethylamine ¢ 1480 uglkg

0B92 N-Nitrosodi-N-Propylamine { 1480 ug/kg

0B?3 N-Nitrosodiphenylmine < 1480 ug/kg

OB?4 Phenanthrene { 1480 ug'kg

OB?S Pyrene { 1480 uvag/kg

OB?®§ 1,2.,4~Trichleorobenzene { 1480 ug/kg

PAGE NO: 2
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AEMIT YO:

——y . " Laboratory Services Division Park West Two
—— A 3 : ) 5350 Campbelis Run Road Ciitt Mine Road
] NUS . Pittsburgh, PA 15205 Pittsburgh, PA 15275
A TION 412-788-1080
LAB ANALY SIS REPORT
CLIENT NAME: UNION SWITCH & SICNAL DIVISION Nus CLIENT NO- 360501
ADDREES: 1789 BRADDOCK AVENUE NUS SAMPLE NO: 15051618
SWISSVALE, PA 15218 VENDPOR NOC- ' 05765200
REPCRT DATE- 087017853 WORKX ORDER NO: 3SE8230
ATTENTION- MR AL EPROUL _ DATE RECEIVED #5/21/8¢%
SAMPLE IDENTIFICATIOM: SAMPLE #4 - PAD 05713 AS REC'D -
TEST DETERMIMATION RESULTE YNITS
01ts VOLATILES-PP IN SEDIMENT
ovat Acrolein ¢ 104000 ug/kag
ovaz Acrylonitrile { 10000 ug/kg
ovas " Bentene : 560 ug/kg
ov43s Bromoform { 500 ualkyg
ov4aeé Carbon Tetrachloride < 500 ug/kg
ov4? Chlorobenzene ¢ 500 vg/kg
ov4es Chlorodibromomethane { 500 ug'’kg
ov4e Chlorocethane ¢ 1000 ug/kg
ovVso 2-Chlorcethylvinyl Ether { 1000 ug/kg
ovsSi Chloroform < 500 ug/ka
cvs52 Dichlorobromcmethane { S00 ug’/kg
ovs4 1,1-Dichlorcethane « 500 ugfkg
Ovss i,2-Dichlornethane { 5040 ug/kg
OvVs5s 1,1-Dichlorcethylene ¢ S00 ug’kg
ovs? 1,2-Dichlorepropane £ 500 ug/kg
QVsSe 1,3-Dichloropropylene { 500 vg/kg
ovs?® Ethylbenzene { 500 ug/kg
Qveo Methy! Bromide ' ¢ 1000 uglkg
nvel Methyl Chleride { 1000 ug/kg
Vel Methylene Chloride ¢ 500 ug/ka
ovVe3 1.1,2,2-Tetrachlorcethane ¢ S0D ug’kg
ovéd Tetrachioroethylene{Perchloro) { 500 ugl/kg .
OVés Toluene ¢ 500 ug/kg
OVéé 1,2-Trans-Dichloroethylene ¢ S00 uc/kg
OVe? 1,1.1-Trichlorcethane : { 500 ug/ka
oves 1,1,2-Trichloroethane ) { 500 : ualkg
ovse Trichleroethylene . ¢ 500 uag/kg
ov70 Trichloroflucromethane : ¢ 500 ug/ka
ov71 Vinyl Chloride ' < 1000 uglkg

o A Halliburton Company CLIENT ORIGINAL



REMIT TO:

~ Laboratory Services Division Park West Two
5350 Campbelis Run Road Clitt Mine Road
r_‘ Pitisburgh, PA 15205 ' Pittsburgh, PA 15275

SORATION . 412-788-1080
LAB ANALYSBS11ES REPORT
CLIEMT NAME: UNION SWITCH & SIGNAL DIVISION NUS CLIENT NO: 340501
ADDRESS - 1789 BRADDOCK AVENUE NUS SAMPLE NO- 15051418
SWISSVALE. PA 15218 VENDOR NO: 057465200
REPORT DATE: 0B/01/85 WORY ORDER NO- 55830
ATTENTION- MR AL SPROVUL DATE RECEIVED: ©5/21/8B5
SAMPLE IDENTIFICATION- SAMPLE #4 - FPAD - (#5713 AS REC'D
TEST DETERMINATION RESULTS UNITS
0123 RCIDS - PP IN SEDIMENT
OAZ1 2-Chlorophencl { 1480 ug/kag
OAzZ2 2,4-Dichlorophenol { 1480 ug/kg
OAZ2 2,4-Dimethylphenol ¢ 1480 ugl/ky
OA24 q4,6-Dinitro-o-cresol ¢ 7400 ug/kyg
OAZS 2.,4-Dinitrophenol { 7400 ug/kg
DA24 . Z-Nitrophenol ¢ 1480 ’ ugl/kg
OA27 4-Nitrophenol ¢ 7400 ug/kg
oAz8 p-Chloro-~a-crescl { 1480 ug/kg
DA2% Pentachlorophencol { 7400 ug/kg
OA30 Fhenol { 1480 uag/kg
oAl 2,4,4-Trichlorephenol { 1480 ug/kg
CE22 LLS ~ Extraction

O A Haliiburton Company CLIENT ORIGINAL



REMIT TO:

) . Laboratory Services Division Park West Two

5350 Campbeiis Run Road Clitl Mine Road
' Pittsburgh, PA 15205 Pittaburgh, PA 15275

{ CORPORATION 412-788-1080
L AB ANALYS IS REPORT

CLIENT NAME: UMION SWITCH & SIGNAL DIVISIOHN MUS CLIENT NO- 350501
ADDRESS: 178% BRADDOCYK AVENUE MUE EAHPLE_ NO - 15051¢18
SWIESVALE, PA 15218 VEMDOR NO- 745200

REPORT DATE C8/C1i/et WORY¥. ORDER NO- £se?

ATTENTION. MR AL SPFROUL DATE RECEIVED Qs/21/78€
SAMPLE IDENTIFICATION: SEAMPLE #4 - PrD <12 AS REC'D

TEST DETERMINATION RESULTS UNITS

oMe 8 Hydrocarbon GC Scan ¢ 10 mal/kgyg

I A il e S AraA Ry ot v e



- . ) Form G-1 4/78

CONFIDENTIAL

| - " MATERIAL SAFETY DATA SHEET

7 ® Section 1 - PRODUCT IDENTIF!CATION
l MANUFACTUHEA'S hAML

EMEHGENCY PHONE ND.
DEARBORN CHEMICAL (U.S.), CHEMED CORPORATION 312/438-8241
’ B 7Y, Genesee St., Lake Zurich, IL 60047

CHEMICAL NAME AND SEYNONYMS TRADE NAME OR CODE IDENT,
Potable and Process water treatment

| , AQUAFLOC® 408
. ® Section 2 — INGREDIENTS CAS No. - %

. EXPOSURE CRITERIA
. | [ NoN- HAZARDODS MATERIAL

The product identified In this Data Sheet -
Is NOT a hazardous Material within the
meanlng of Title 29, Code of Federal
Regulations 1915 ‘1916 1917,

%

® Section 3 — PHYSICAL DATA .
BOILING POINT, 760mm Hg "~ approx. 212° F.| MELTING POINT
SPECIFIC GRAVITY (1,0 1) 1.02 VAPOR PRESSURE

' VAPOR DENSITY (AIR = 1) SOLUBILITY iNH,0, % BY WT,

Moderate

{ 'OLATILES BY VOLUME EVAPORATION RATE,
APPEARANCE AND ODOR _ Clear liqalidg with no pH

4.0

® Section 4 ~ FIRE AND EXPLOSION HAZARD DATA

FLASH POINT {and Method Used) ,FLAMMAHLE LiMITS in AIR, % by VOLUME | AUTO IGNITION TEMPERATURE

[X TIN UiSHIN :
(J ISHING O Water Foy 0 Foam 0 Co. 0 Dry Chemical G Other
AL FIRE FIGHTING PRQC LDURES

UNUSUAL FiRE AND HU'L(.SIO‘J HAZARD

'—"--——n—_...__,-_‘m—-——-—*r—-_——_—-——___

| & Section & - REAGTIVITY DATA .
.TAHILH Y {Morinai Condthiany} CONLITIONS TO AVOID
x Stable C Unstabiie

FICOMPATIBILITY [Matorials to Avaih)

HAZARDGUS DECOAGSITION PR QLUCTS

o

”'t RDOUS POL YME HiZATION CCNDITIONS TO AVUID
G way Oceur X\l Not Oceur

[ t—

{over)
v =1hH4-




- P R Y I ™) i Y 0 e Ve e L

EXPOSURE LIMIT
Not established

EFFECTS OF OVERCEXPOSURE

( INHALATION

. . . -

-

INGESTION ’
If ingested, administer emetic or drink large amounts of milk or water to

neutralize.

SKIN OR EYE CONTACT

water. If splashed in eyes, flush with large smounts of water, consult a physician.

Material has acid pH between 4 and 5. Wash from skin with plenty of |

EMERGENCY AMND FIHST AID PROCEDURES

" - SR . [ P

I e Section 7 ~ SPECIAL PROTECTION INFORMATION
VENTILATION REQUIREMENTS ‘

lé Mechanical exhaust is adequate.
RESPIRATORY PROTECTION {Speaiiy Typu)
' EYE PROTECTION GLOVES (Spucity Typel
Goggles or face shield Rubber or plastic

I OTHER PHOTECTIVE CLOTHING AND EQUIPMENT (Specity Type

I ® Secton 8 SPILL OR LEAK PROCECURES

STLPS TU UL TAKEN IF MATERIAL IS HELEASED UR SPILLED
Use industrial absorbent, wash residue

l to drain. Dispose using chemical scavenger service.

WASTE DISPUSAL MLETHOD .
‘ Approved chemical scavenger service. Destroy drums.

e
r——

¢ Section 9 — SPECIAL PRECAUTIONS

. approx. 32° F.

,3 o - -
¢ OTHERPRECAUTIONS  gho1f 1ife approx. one year.

IATA
Prepared By W. M. Morris

g Nome: DOT  NoT RESTRICTED _ Gompound Water Clarifying. Not Medicated or Perfumed, Liqui

Date; 8/78

_ | -115-




DATA SHEET

CHEMICALS COMPANY

THADL NAML [CUMMON NAML OH 5 YNUN YA,
0 CAsS NO KaLLib rruoue) (SYIETaR J

PHOSPHORIC ACID META. Chip 108-001147

Phosphoric Acid, Meta; Metaphosphoric Acid

FORMULA ' MOLECULAR WEIGHT

{HPO3),, _ Unknown

COMPANY.PLANT ADDRLESS (No., STHLLT, C1Tv, STATI AND 710 coOL)
CHEMICALS COMPANY

! CHLMICAL NAML ) —_

POB 1138R
Morristown, N.J. 07860
COnTACT PHONL NUMBEL R ISSUL D DATL HLVISLD DATL
Director, Product Safety {201) 4554157 Nov., 1875 Aug., 1980
B4 FIRST-AID MEASURES

LEMERGENCY PHONL NUMULE 1
Skin and eyes: immediately wash thoroughly with water, _ {201) 455.2000

Eyes: call a physician,
Inhalatign: remove to fresh arr, |f breathing has stopped, give artificial respiration. I breathing is ditficult, give oxygen. Get.

Med:cal help, L ) o . . . . .
Ingestion: immediately drink large quantitios ot water or milk, repeating it vomiting.** Aim 1o difute acid 100 times

appraximately. Cali a physician,
""Howewur, do not gy vomiting.

gl #HAZARDS INFORMATION:
FIRE AND EXPLOSION
T A v N.A. o AL IGNET OGN oc '-—ILAMMAuu PIMEES ol AT (W gy VL ) N.A.

L M) WA T LM
N.A LOWER UPPER

{not combustible}
PLONTN W 0N O Ul

UNLSUBL i AND L KUILOSION AL ARDY

it reacting with metals, Section G, it rejeases hydrogen, which it fla.nnable and explosive.

HEALTH

N A, ATION

Dust or mist or vapor from mater:al {at high temperatures) will irritate upper respiratory tract and may cause lung damage.

INGL S HION

May ritate or may burm digestive tract,

SR N
Gross contact with dust or solution: will destroy body tissues and cause severe burns,
Mist: will irritate,

[ 4
Gross contact with dust or soiution: will destroy body tissues and cause savere burns,
Mist: will irritate.

Y KMISSIBLL CONCIU NI HA TION. AT . Hi0LoGicar  None established,
(StEstenan None appear; to be established. In the sbsence of an established standard, the figure of 1 mg/m 3,
; which is valid wosphoric acid, may be 2 safe guideline, TLV: none appears to be established .

SUAL CiirONIe Poxicinly

Unknown.

€ 2021 (i0.79)
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' 0. PRECAUTIONS/PROCEDURES

’ VENTILATION

' b Local exhaust: in the vicinity of acid mist or dust or vapor {from material at high temperatures).

i

.echanical (general]: sdequate in other situations.

Eyuipment should be corrosion-proof.

—

NORMAL HANDLING .
Do not get in syes, on skin, on clothing. Avoid breathing vapor or mist. Keep container tightly ciosed and upright. Use with

adeguate ventilation,

STURAGL
Protect against physical damage. (1) Before moving drum, be sure closures are securely fastened; {2} Store out of sun and away

from heat in well-ventilated location of low fire risk; {3) Keep upright. Do not reuse drum,

PRECAUTIONARY LABEL 1 arTacH:eD KB NOT ATTACHED DOT Classification: Not Regulated.
Allied Chamical labé! 108-001147-D-80 has been approved for this service. DANGER! CAN CAUSE BURNS. CAUSES
IRRITATION. HARMFUL IF SWALLOWED.

SPILL OR LEAK

in Qsé of spill: Neutralize small spills carefully with sodium carbonate and flush to sewer with authority approval. If large spill:
Dike the area and collect in metal containers, svoiding prolonged skin contact. Close containers and provide suitable labeling.
Ventilate to femove any carbon dioxide emitted as a result of neutralizing.

FIRE EXTINGUISHING AGENTS RECOMMENDED

If involved in a fire, use water,

g‘ , -APervious clothing contaminated with solution.

“ORCHAL FIRE FIGHTING PRECAUTIONS

Wear sclf-contained breathing apparatus; we ar goggles if eye protection is not provided. Use water to keep exposed containers cool,
Water spray may be used to Hush spills awiy from exposures,

FIRE EXTINGUISHING AGENTS TO AVQID

No standard agent.

SPECIAL PRECAUTIONS/PROCEDURES

Because of its unusual physical properties as a solid, yet & potentiaily strong acid, special personnel training is advisable.

- PERSONAL PROTECTIVE EQUIPMENT! -

AESPIRATORY PROTECTION Ageinst dust ot mist up to 50 mn/m:’: high-efficiency particulate respirator with a full facepiece
or supplied -air respirator with a full facepiece or swlf-containsd breathing spperatus. Against dust, mist, or vapor up 10 2000
mg/m*: supplied-air respirator, Type C, with a full facepiecs operated in pressure-demand or other positive pressure mode or with

a full tacepiece, heimet, or hood operated in continuous-flow mode.
EYES AND FACE '

Goggles if thers is any possibility of contact withrduﬂ, mist, or solution,

b HANDS, ARMS, AND 80OV

Protective clothing if there is sny possibility of contact with solutions strongar than 1.8% or if there is ressonable probability of
“ntact with stolutions wesker than 1.8%. Remove immediately any contaminated non-impervious ciothing. Change after work any

OTHER CLOTHING AND EQUIPMENT

] Provide syewash and quick-drench facilities in aress where solutions stronger than 1.8% are being handled or stored. Protective
80013 and hats when working with solutions requiring protective clothing.

Y -177-
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F.” PHYSICAL DATA

MATERIAL 15 (AT NORMAL CONDITIONS):

APPEARANCE AND ODOR

Clear, coloricss, crystals, deliquescent: odorless.

g LIQuID & souo =) Gas Y4l drum.
o_ |sPECIFic GRAVITY _ VAPOR DENSITY
BOILING POIN-(l;ub[ims ot red :i:t\) (H30 = 1) {solid) (AR = 1) Unknown
MELTINGPOINT  N.A. (glassy) Oc 221025 " (heavier than air)
SOLUBILITY IN WATER pH

{% by weight)

In water, slowly forms ortho-phosphoric
scid, which is soluble up to 88%.

For the ortho-acid: 1.5 (0.1N agueous)

VAPOR PRESSURE
{mm Hg &t 20° C)

Approx. 0.03
KEstimated as equal 10 the ortho-acid

EVAPORATION RATL
(Bulyl Acetale = ))

Negligible @ ambient.

% VOLATILES BY VOLUML
(AL 20° C)

Negligible @ ambient.

6. REAETIVITY DATA

STABILITY

O unNsTABLE ® sTaBLE

CONDITIONS TO AVOID

Pure and solid sublimes @ red heat, Aqueous solutions form acid mist on boiling.

INCOMPATIBILITY (MATERIALS TO AVDID)

if melted or dissolved in water, will attack most maetals. Alkalis and metaliic oxides, carbonates, sultides, and cyanides.

HAZLARDOUS DECOMPOSITION PRODUCTS

Misting, as above, on boiling agueoys solutions.

HAZLARDOUS POLYMLHI/ATION

0 MAY OCCUR & WiLL NOT OCCUR

CONDITIONS TO AVOID

N.A,

H.  HAZARDOUS INGREDIENTS (Mixtures Only) LIS

MATERIAL OR COMPONENT

—

HAZARD DATA {5EE SECT. J}

-118-*




[ OLGRADABILITY OCTANDL/WATER PARTITION COCFFICIENT
Unknown,

N_A. (inorganic)

i

WAle LSO AL MI |HUU5'

Disposal of Phosphoric Acid, Meta, Chip may be subject 10 federal, state, and local regulations, Users of this product should review
| their operations in terms of applicable federal, state, and loca! laws and regulations, then consult with appropriate regulatory
| agencies betore discharging or disposing of waste material,

"DISPOSUH MUST COMPLY WIiTH FEDERAL, STATE AND LOCAL DISPOSAL OR DISCHARGE LAWS.

.’ 0 HAMISSTUELE CONCENTIGATHIN U D E I NCL S

OSHA Regubaltons, 20 CFR 19101000, us extended, see Secuonr €,

ool ATOIIY STANLIAT Y.

{ C T Classilicatwon . Athed Chenncal Cutputation, ‘
L .ignated a hazardous substance for spills by EPA (40 CFR, Parts 116-117).

PR I AN

i NHOSHAOSHA, "Pocket Guuie Lo Chertnical Havaidds,” 1978,
ftr; NFPA Munudl 49, “Harardous Chemicaly Date,” 1945,

P ADDITIONALINEORMATIONT

i 'k THIS PRODUCT SAFET DﬁTA SHEET IS OFFERED SOLELY FOH YOUR INFORMATION CONSIDEHAT!ON AND

duvzsmArlouv;; m LR P g
ALTIED CHEMICAL’PROVIDES NG WARRANTIES kR r;xpnz )

FOR‘THE ACCURACY OR" CDMPI:ETENESS OF THE DA‘TA CONTAINED HEREIN T




cobtoRat: ,e

TESSENTIALLY SIMILAR™ TO OSHA FORM 20 Three Parkway

FORM 4040 (Rev. $80) L Philadelphia, PA 19102
Pennwait Proguct Name Caustic Soda R 50‘ Pennwalt Code No.

- J MATER'AL SAFETY DATA SHEET ADLUHLSS. Pannwail Corporation

dard Gr&de (Agggguﬁ ' 02 09 Emergency Phane Number (1}
?:r‘&t\{:n Name and Molecular Formuls ’ . Hrs Busines: 21 5_‘5 87"'7695

. Other: 5 -
Sodium Hydroxide NaOH RSN s 1
Synohyms Ch L.; ||=-"—{'152
nonym omica amii
CSustic Soda, Liquid Caustic Soda A]_ka]_iv
MATERIALS OR COMPONENTS % w/w HAZARD DATA {TLV, LD5G, LC30, etc.)
Sodium Hydroxide 50 orl-rbt: LDLo: 500 mg/kg

Corrosive Liquid

See Toxicity Section

ol |MED|M .IDE * CAYE

T/T: RQ Caustic Soda, Solution; T/C: RQ Caustic 'Soda, Solution;

i Corrosive Material; UN 1824 Corrosive Materia; UN 1824
g Corrosive Placards, Placarded Corrosive; STCC
% _ 49352490 :
& | Boliing Point/Range Waiting Polnt rﬁulnfﬁaint Mokcular Welght [Calculited)
l» 142 _C__ 288 °F] ~ .. °C . °F| 1, o 4 °F| 40,01
%E Specific Gravity (Ha0=1) Vapor Pressure (mm Hg) Vapor Density (Alr=1)
1 1.525 @ /! 20 °C 1.6 @ 20°C . 68 °F
Sofubility in HyO % Volatiles by Voiume Evaporation Rate -
El 1008 |Non-Volatile | [Jemwes  [Jwnere Sy
L1y senncweandOdor Water white, clear | ) Other
slightly trubid liquid.
Flash Point Text Msthod | Fiammabte Limit Autolgnition T Firs Pol
s n None ;lon-o mmable Limits None utoignition ‘ornpculuu/ re nt
ﬂc OF . wer % Upper 9,'3 oc None DF
1 ek
EXTINGUISHING MEDIA
sy LJwe Owe [Ceo, S micat et [ romm Etran o
SPECIAL FiRE FIGHTING PROCEDURES ] ‘I
shidhee [dSnve [ uusmihn, []8ne v
UNUSUAL FIRE AND EXPL.OSION HAZARDS
gu;.t';xplom Df:w&? D Contamination D Temparature mwh
STABILITY o CONDITIONS CONTRIBUTING TO INSTABILITY .
\ @ Stabie Du-mau ool tion s tion D Potymerization D Contamination

‘| INCOMPATIBILITY - Avoic contact with Cﬁ_ﬁ ;eaif VIOFn‘EIg ?We ]
. . ron Ciemlcals guch as ¢hlor ed hydrocarbons and
[x]&&e [Dasw [gother O ydroe

slkaiis organic acilds. Hazardous carbon monixide gas ;
{HAZARDOUS DECOMPOSITION paooucrs-mznmwrggn?Ct Wit‘hcfoggdaﬁd gg:e:a € a; ;
gausg &ga%ﬁa.floifzg apErg?r}?% gzn_nk
[coRoiTions 76 avoio 1197 7).
q0 e [, o LA

$TEPS TO BE TAKEN IF MATERIAL IS RELEASED OR $PILLED

: Koep u nd, [ t
awee [Damsrmine [eeene [ sysenorscons (] S0t tiiona [ oroment sovese
[=]]
A W
¥ E DISPOSAL METHOD - Commuir federsy, siete, or foce! suthorities for proper dispos procedures.
~~ilute with water then neutralige with aciag.
. CONTINUED ON
~122- RevEnse sioE D>
8o dngiicaie, 9/25/81
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Causes severe burss of the mucous membranes of the moutn, throat,

31 ch
Oermai (scute)

Corrosive burns to all body tissue in contact.

Eye inhatatlon (acute] Ma% VAT from mild irritat?ﬁ
Causes very rapid severe damage. of nasal mucdus m)énbranes to severe
PRewLoR-iti s —_—

Chronig, Supchronic, stc.

May consist of multiple areas of superficial destruction of the skin or
of primary irritant dermatitis, similarily, inhalation of the mist may
result in varying degress of irritation of the respiratory tract tissues.

TOXICY, .

[ [3 imi Ity it T n :
PERMISSIBLE EXPOSURE L. ~Tl§ap" yg TLV/TWA or Ceiling [¢]) ] (air) 3 Other: fhe$e are ce:._ling
ACGIH 1981 TLV 2mg/m OSHA 1981 TWA 2mg/m imits.
IRRITATION Skin Severe f Moderate
) ‘ Eye Severe Moderate D M (transient)
= | § ] coRRoOSVITY Skin 4 nes. (DOT) [3 24 wes. (cpsey
E -] Eye May cause blindness
" |6 | SENSITIZATION ) INHALATION EFFECTS
E g Skin G Resplratory D Allergen mr.g‘otlc D Cyanoss D Asphy siant
. NG EFFECTS (Specify): : . -
(Z W NG TS S T palation OF mist may cause damage to upper respira tory
' ! OTHER (Speciiy}: o
: Repeatsd contact - ther .
Hl lel?\.;tfﬂter D {Specity),
< INGCSTION T orink _Jlar ntities
T Induce E;:':? Gi %5 qu§ Ei i
plenty Get madical other Of M1 o wit]
13 vomliing vomiting (x] Shmoe - L&} Sitention (X fintinng 1TgL .Vinégar or
1 " TOERMAL - IITrt—mices
i Flush with 10ap Gt medical Gotraminatea [] Sontaminate Other
W ang water atisntion femove & launder shoet - destroy D {specity):
-+ EVE CONTACY
Flush with p'enty of water for Gt medicat Other
at leasl 15 m.nutes attention (3pecify):
w | (INHALATION i not breathing,
Remave to phve artiticial Give Get medical Other
fresh air respiration OXygon attantion {specity):
VENTILATION R SQUIREMENTS — Alnays maintam sxposure below permissibie exposure limits
Consult an inc ustrial Pygienist Use with agequate Check for air contaminant
D oF enVHOnmMe: 13) nunn'mculm D Local exhaust vertiation ‘_' Dma oxygen deficiency

é Other For proper tank entry procedures, see ANSI 2117.1-1977. Moni tor
' 58 leecity): carbon monoxide and oxygen levels in tanks and enclosed spaces,
Wil ey
3 1hh e PAND (GLOVE Tvee) X P (O & Cpetity):
= t .
B2 Oz e Suriey' [ weoreeon DB ] Bl
g; RESPIRATOR TYPE - Lise oniy NIOSH / MESA approved equiprnent .
g = Hohisined Sypeiles D 3:"0?'5'9’&'“ FJL:.'.’, &' D erity):
°T”i“b::°7“ TIVE EQUIPMENT oiney ~ Rubber boots, cotton work clothes, rubber suit
D Boots G Apron Sescity): Or apron, if necessary.
PRECAUTIONARY LABELING
Wash tho } Do not get in eyes, Do not breaths ® tal Keep away from st in tight!
AR (K] st Sust, wporghi> [X] a5 fontainw hast: swaraina [ X] oI/t
"R‘n"&‘m “::1.;‘ Empty container A Uss axplosion
Do not so ok 4 a a ' her
§| S comsntisire []shwgiponte [ pifRsine [ MR an,
u e S
Oth cond .
£ | " hantiing and sorage conditions oo ety showers and eye wash fountains should be
~.| installed in any area where NaOH is handlied .
“{ 133 Dote Agdress Prone
es E. Pike 8/25/81 3 Parkway, Phila., PA 19102 215-587-7695
Mase *The above Informalion 15 acturats (0 (he best of Our Knowiedoe. However, tince data, s ety standards, and government resulations are subject to
h“ Change and the conditions of handiing and uwe, Or Misuse are beyona our contiol, Pennwait MAKES NO WAR RANTY,EITHER EXPRESS OR
IMPLIED, WiTH RESPECT TO THE COMBLETENCSS OR CONTINUING ACCURACY OF THE INFORMATION CONTAINED HEREIN AND

— D!SCLAI‘.!§ AbL LIASILITY FOR ﬂELIA_[q(_:_@_ﬂ;!_g_ﬂEON. L shoulg satisly himssit that he 330l current Sats reiavant to his Particular use.
-}2 3-



Procedures for Process Plant Shut Down

Empty Rinse Tanks - Through Rinse Water Waste Treatment Units

Empty Some Process Tanks Through Rinse Water Waste Treatment
Unit

Rate of emptying controlled by ability of Rinse Water Waste
Treatment Facility. Requires coordination between Waste
Treatment operator and clean-up crew.

1. 'Clean-up crew to start transferring the process baths to
the Rinse Water Waste Treatment Unit at a slow rate.

2. If Waste Treatment process can not keep up (Feed the
necessary chemicals fast enough), shut down transfer until
RWWTF can catch up. : :

3. Start feeding again at a slower rate. Repeat until a rate
is established that the RWWTF can handle.

4. 1If the RWWTF can handle the initial flow, slowly increase
the rate of waste discharge until the treatment” system
reaches its limit. At this point, slow the waste flow
down a smaller amount to insure that the system is able to
keep up.

General Comments

1. Check chemical feed supplies and be sure that you do not
run out. Try to order in plenty of time to insure an

adequate supply. : :

Check pump equipment daily.

Check instrument calibration daily,

Check coagulation process two or three times daily.

Keep good records daily.

Keep your work area and lab area clean and orderly.

Check supplies of laboratory chemicals weekly. Order

replacements as needed.

~E Y U e WA
- *r o . L]
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ARITHALTIC oF TREATICNT

Basic Unys
Linear ] inch (in.) = 2,540 centimeters (em)

1 foot (ft.) = 12inches (in. )

1yard (yd.) = 3 feet (11.)

1 mile = 5,280 feet
-1 meter (m) = 39.37in. = 3,281 1.

= 1,004 yd.
1 meter - = 100 centimetars

Area 1 square foot (sq. 11.) = 144 square inches (sq.in.)
§ square yard (sq. yd.) =9 '?t. "
acre

=43,5608q. fr.
: 1 square mile " =640 acres ,
Volume 1 cubic foot = 1728 cubic inches {cu. in,).
1 cubic yard =27cu. ft,
1 cubic foot = 7.48 gallons
1 gallon (gal.) = 231 cu. in.
1 gallon = & quarts (qt)
1 gallon = 3.785 liters (1)
1 liter = 1000 milliliters {ml)
Feight 1 pound (1.) = 16 ounces = 7000 grains
: = 453.6 grams
1ounce = 28.35 grams (g)
1 kilogram = grams
1 gram = 1000 milligramns (mg)
1 ecu. fi. water = (24 poungs
1 gallon water = 8.33 pounds
1liter water = lkilogram
1 milliliter water =1gram

Definition of Terms

A ratio is the indicated division of two Pure numbers. As such iy ind;.
cales the relative magnitude of two quantities. The ratio of 2 to 3 is
written 2/3,

A concrete number applies to & particular thing and is the product of
# pure number and a physical unit. § fi. Mmeans Stimes 1 ft.or $ X (] fi.).

Paris per million:

This is & weight ratio. Any unit may be used; pounds per milliop
pounds or milligrams per liter if the liquid has a specific gravity
equal to water or very nearly so. 1 liter of waler = 1,000.0007
milligrams.

1 ppm = 8.33 Ibs, per million gallons
1ppm = 1 milligram per liter

A sewage with 600 ppm iusﬁended solids has 600 X 8.33 = 4993 Jp,
of suspended solids per mitlion gallons,




. . G0 N

Efficiency of Remoyal:

Ppm influent — Ppm efluent

Ppm influent 100 = Der cent eﬁclency of remova)
Percens of Moisture;
¥t of wet sludge — wt, of dry sludge _ .
wt. of wet sludge 100 = per cent moisture

Percens of Dry solid, .
. of dry sludge
M. of dry sludge = ,
‘wh of wet aludge 100 = per cent diy solid,
Other calculateg quantities tha

t need no specia]
uare feet of sludge drying bed i

explanation are:
ubic fect of gly &¢ produced per 4y per capita
ic feet of grit per million gallons
Pounds of sludge per ¢apita per day
ubic feet of 843 per capita per day
Kilowatt-hours per million gallons Pumped

Spec‘ijﬁc Gravity: This is the ratio of the densit

ensity of water, There i no unit, D
volume,

S.G. = {wt. bottle with sludge) —
e (wt. bottle with water) —

¥ of a substance to the
ensily = the weight of unit

{wt. of empty botile)
{wl. of empty bottle)

I gallon of water = g 33 lbs,
cu. ft. of v:lstel: != 62!.14 lbs.
e3¢ vary slightly wit temperature,
Water:yt 35°F'? =62417 b./f1
Water at 62°F, = 62,355 ib. /e
Water ot 212°F, = 597 Ib./ft»
Ice =575 b/
Problem: What iy the weight of dry solids i, 1000 gallons of 109
sludge whose specific gravity is 1.047
1000 X 8.33 X 1.04 XI%% = 866.3 1bs,

AMiztures:

H two materialy of different percentages are to be mixed to produce

an intermediate percentage, it may be done by rectangle method,

Problem: We have 30 per cent and 50 ge.r Cent material. In whay
Fatio shall they be mixed 10 produce ial,
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MAKING UP CHEMICAL SOLUTIONS

Percent Sof;tion Table

T Lb./Gal.
] 0.084
2 0.170
3 0.258
Y 0.348
5 0.440
6  0.533
7 0.629
- 8 0.726
9 0.8526
( 10 0.929

0z./Gal.
1.3 oz,
2.7 oz.
4.} oz,
5.6 oz.
7.0 oz,
8.5 oz.
10.1 oz.
11.6 oz,

13.2 oz,

14.9 oz,

RN

Handy Conversions

Cu. ft. x 7.5
Gal, x 8.34

 Gal. x 3785

Gal./Hour x 63
Grains/Gal. x 0.143

Grains/Gal. x 17.1

~Grams x 15,43

MGD x 634
12

Ounces x 28,35

Qunces (Fluid) x 29,57
Pound x 454

Pounds x 16

PPM x 8.34

PPM/120

Quarts x 946

Gallons

Lbs. of Water
ML

ML/Minute
Lbs./1000 Ga}.
PPM

Grains

GPM

10,000 PPM
Grams

ML‘

Grams

Ounces
Lbs./Mil. Gal,
Lbs./1000 Gal,

ML
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MR i -
3 4 a2 ~ Edciron Configuration S s 1 +1 [0 -2]9 [ o
yu Be B [C 4N 210 |F  INe
+4
i
1081 112010 | 1400672113 oo [ oes {3012,
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Besed on: the amigned relative stomic mass of "C w 2

Thhpv'unh;ﬁn”uhnihmdm

TR A 1o carisin anifce! slmmens. Wiin watd with the Sewsmosss, thay are seltable

LIESE ¥ ¥ 0 1) i thet dugt & m mmAl iype.
: Sym-. AL ym- AL
g bt Ne. AW, M.PC | A A MNemx bol No At, wt M.PC | LA o
At Ac ® 12m L 300 1+ W0 Molybdonum Mo 42 939 »ni7 L 1
Alarninam Al 13 emist -0 37 7 Neodymiun  Nd 6 14424 1023 s
Americrm Am 95 () ™ 44 W07 Neaor Ne 0 B -4 47 ~ 46 008
" Amienony L I IO (e 0.4 1% Neptunium Np 91 170ee2 'y »e
Argon Ar 18 Pt -1m.2 ~ 1857 Nocket ‘NI m 1433 m:
Armnc (guy) As 31 Nelie BI7(20 ntmm)  B1)(sud) Nepbwm :
Avatine At B 210 »; 37 Columbram) ™Mb 41 92 9044* ek s 10 a2
Barrum [ ] M 1)) s 0 Nitrogen N T eoRT - . -8
Serkelrum n o - - Nobehum No M2 s .
Beryihum e 4 ot 127 ¢+ 8 2% mm) Owenium O LI B s 2 0 7 s .
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Boron [ ] S W 2300 2330 {sub ) Paliachum d o 4 1542 e
Bromend > 3B T ~12 SN 1 4 11 Mg o | twhwe) 28 (whetn)
Catmum Cd o 1120 e oS Matnum [ 4] 7™ 1930e [2ab] N7+ e
Caloum G X an "0 2 (2] Phuionivm N M R ]| nn
“Colifornmum w2 - - Pulonium Po M (201 2% L
Carbon < LR TR ~M% 27 Polassium K (LA NI &) 8 ™
Corvum Ce L BT Nh i) 3426 Prossscdymium Py 8 Lo LTS i
Comsum Cs 55 131908y N 0 4T Pm & q1e8) ~ Hpmey 00
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Acid + Alkali =~  Salt + Water (1)

S0, + 28  Na SO+ 21,0 2
K, 0, + 2NaOH - Na, 0“ 2, (2)
HoSO + Ca (OH)) i Caso, + 2H,0 (3)

2H,50, + Ca(OH)2 + Mgo —am Caso, + MgSO, + 3H,0 (k)

e
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Sulfuric acid breaks down into different ion steps as the pH changes ,
HYS0L™ and n* HSOL™. As the change in ionization tokes place, the
rate of pH change with acid dddition wil) change. With some acids,
the rate of change with further acid addition can be very small even
for a large addition of acid. '

For example
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Compcunds or Ions in 1T

Mreated Cyanide Waste

Heving A Definite Derand for Chlorine

{Showing Ionization)

Free Sciium aps Fotaeaiug Cyanide
Hyirogen Cyaride

Na or K Cacrium Cyaride Complex Ion
Na or X Copper Cyaride Comrlex Ion
Ba or X Nickel Cyar:de Comrlex Ion
Ba or K Silver Cyanide Comrlex Jon
Ba or X 2inc Cyanide Complex Iom

M or X Perrocyanide Comrlex Ion
ﬁetﬂ]ic Yerrocyanices,

Amncnia

Sulphides (-57%), Suifites (~S05*),

t Na'CN® or ¥y
: KON
1 Cd(CN)J?, m:/& Cd( M),
T =Cu(CN)3? ard/or Cocn
? .xi(CN);';’, and ‘cr N:I2N),
1 ~Ag(C)3?, and/or agw
1 =Zn(CN)S*, and/or n(7N),
+ <Fe(ON)J*

: NH, or 'H:‘

Priosultates (-£,002 )

Cyanates (<CNO=3y oy Thiocyanates (=CNS™-3y,

1




OXIDATION OF CYANIDES
BY USE OF
CHLORINE COMPOUNDS

-—

COMMON FORMS OF CHLORINE AVAILABLE

CHLORINE GAS- C12 Mol. Wt. 71 100% CHIORINE
HYPOCHLOROUS ACID- HOC1 ‘Mol, Wt. 52.5 67% CHLORINE
SODIUM HYPOCHLORIDE~ NaOC1l Mol. Wt. 74.5 47% CHLORINE

FIRST STAGE CYANIDE OXIDATION (pH above 8,5)

2C12 + 4NaOH + 2NaCN —» 2NaCNO + 4Nacl + 2H20
ByWt., 2.73 3.07 1

SECOND STAGE CYANIDE OXIDATION (pH above 7.5)

3Clp + €NaOH + 2NaCNO — 2NaHCO3 + N, + 6NaCl + 2H,0

SODIUM SODIUM SODIUM SODIUM NITROGEN SODIUM WAWER

HYDROXIE CYANATE BICARBONATE : CHLORIDE
BywWt. 4,09 4,62 1
TOTAL Cl/Cn €,82
(theoretical)

TOTAL CAUSTIC/Cn 7.69

USING SODIUM HYPOCHLORITE

HOC1 + HCl + 2NaOH + NaCN—» NaCNO + 2Nacl + 20,0

SNaOCl + 5NaCl + H0 + 2NaCN—» 2NaHCO; + N, + 10NaCl



% HCN

40

30

20

10

| .

A\ 10

\ -

30

40

\\ _

\ 60

. \ -

80

90

6 7 @ s 10 1 12 @
pH

Fig. | = RELATIONSHIP BETWEEN HCN
AND CN~ AT VARIOUS pH VALUES
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Sulfur Dioxide

Reduction in Acid Solution

Hexavalent Trivalent
Compunds Chromic Acid Chromic Sulfate Water
3so0, + 2HCro, - Cr,(s0,) + H,0
1.9 1(Aascr)
Reduction with Sodium Bisulfite- NaHSO3
3NaHSO3 + ]..SH‘.?SO‘4 + 2H2Cr04 — Cr2(804)3 +
3.0 1.4 1(AscCr)
Reductidn with Sodium Meta Bisulfite
1.5Na28205 + l.SHZSO4 + 2H2C‘ro4 —ﬂ-Cr2(804)3 + l.SNaZSO
2,4 1.4 1({AsCr})
Removal in Slightly Alkaline Solution
: Chromic Calcium
Hyd. Lime Chromic Sulfate Hydroxide Sulfate
3Ca(0H)2. + Cr2(804)3. —h 2Cr(OH)3 + 3CaSO4
2.5

1{AsCr)

2.0 3.9

2

4

1.5Na SQ4 + H

+ 3.5H20

2

8]
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METAL CONCENTRATION tmg/l)
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pH UNITS

Figure 1v.1, Precipitation of metal salts versus pH. See R. Weine: 28
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{a} fiow pattern, (b} inclined tube, {Courtesy of Neptune MicroFloc, inc.}

Figure IV-7. Tube settlers:
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Figure IV-12, Lamelia thickener. {Courtesy of Parkson Corp.)
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Coagulation Tests (Jar Tests)

Equipment:

Stirring device - to operate at rate of 1015 r.p.m.

Glass jars - for use with stirring device

Filter funnels

Filter paper

Chemicals used in coaguiation'coagulant, coagulant aid and any
nther used in plant pPractice. Use solutions containing 1000
pPpm of the chemical, .
Equipment for the determination of, suspended solids, pH.

Procedure

Known volumes of raw water in laboratory jars are treated with

varying quantities of the chemicals used in plant practice.

These are stirred, the floc formation bbserved, and the resylts

of the treatment after certain periods of coagulation noted.

It is desirable to simulate in the laboratory tests the condi-

tions of mixing and sedimentation time, etc, that actually

exist in the plant. A Simple stirring device to provide slow
mixing for 10-i5 minute periods. will aid coagulation and will

Oive more accurate and reliable results for the tests,

Iv Measure known volume of raw water, usually 500 ml., into
cach of 6 jars or heokers and place jars in stirring
device, '

2. Starting with first jar at left add gradualty increasing
doses of chemicals used for coagulation, Select series
of doses so that the first jar will represent under-
treatment and the tast jar will represent over-treatment .

3. Start stirring device and stir portions of water at rate

of 10-15 r.p.m. of stirrer blades,

4. Stir for Ig minutes,

5. Observe floc formation during stirring period. Record
those test portions showing good or excellent floc formation.

6. Allow floc to settle, usually 15 to 60 minutes,

7. Withdraw portions of clear settied water for each test
portion,

8. Determine turbidity, pH, and total of each portion in s(ep
7. :
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Type of Waste

JAR TEST DATA SHEET

Date
Operator
TIME | TnE | .
VOLUME TIME OF AT - AT OBSERVATIONS
SAMPLE TYPE DOSAGE IN JAR START OF| HIGH | Low IIME~ 5 min. |10, min, ‘§ 15 min, 30 win,
NO. COAGULANT mg/1 LITER TEST. | Ra RATE Size Settling [Size Settling|Size Settling{Size[Set-
. , - rpeymdn Jrpomimin] Ploe Floc Floe Floc{tlin
]
Optimum pH
Optimun dosage rate mg/1 e

™ T O O w e — —
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CAUSTIC PN

'SODIUM HYPOCHL.ORIDE

| AcTDl—bX

I _ . OTHER WASTE

CYANIDE WASfE Qﬂ EFB Eﬂ ' ' ,

I PUMP
I{ é “ _ . suMp

S oo

CYANIDE P ADJUSTMENT
DESTRUCTION PIT

PIT

SIMPLIPIED PLOW SHEET

RINSE WATER WASTE TREATMENT FACILITY
UNION SWITCH AND SIGNAL CO,

SHEET 1 of 2




COAGULENT
FEED

f

| FLocuzanT
b | N\

FLASH
MIXER
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TO CITY sPwpg

SIMPLIFIED PLOW SHEET
RINSE WATER WASTE TREATMENT FACILITY
UNION SWITCH AND SIGNAL co




exposure to:
1. Physical injuries.
C 2. “iody damage from handling plant chemicals.

3. Noxious gases or vapors,

The dangers are many; this is supportead by the man-hour
accident records of insurance companies.,

It is the responsibility of waste treatment plant Bupervisors
to acquaint themselves with the hazards associated with plant
maintenance and operation, and to take steps to eliminate
them. Accidents do not happen-~they are Caused! "By thinking
"safety”, it soon becomes a state of mind.

A. Prevention of Physical Injuries »
l. Lift ob'ecté safely, Teach employees to'lift objects
with the aid of the leg muscles instead of the back.

avoid hurrying. See that adequate help under proper
Supervision is available, The handling of objects
constitutes the major source of compensation injuries,

2. Prevent falls. Be cautious when using vertical lag-
ers or steep, narrow stairs, Install a hoop cage
around vertical ladders more than 10 ft, high., Em-
Ploy good housekeeping. Keep tools and portable
equipment in designated places, Maintain walks,
stair treads, and ladder rungs free of grease, oil,
Oor ice. Remove debris from working areas, Keep

injuries.

3. Avoid body injuries. Remove manhole covers Preferably
with a hook 1ifter rather than a pick. Unless the
cover is very heavy, it is safer to have one man pull
the cover free of the manhole. Never leave a cover
partially over a manhole shaft. Instruct employees

to wear work gloves when handling large objects,
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work areas, The émployment of 1i
for interjor rooms jig Buggested

5. .
General Preventiva Measuresg: Instruét all Operatorsg
to use a safety belt in manholes, tanks, or other
Btructureg de b 3
t

anyone shoulg develop a
but ji¢ does Mean that before starti

First aiqg Measu:gg

&. If for any reason Bulfyurie acid shoulg com
contact withp the eyes or gkin,

Yy the affecteq part
should be floodeqd immediately with

of clean water, fhig washing shoulg be'continued
for at least 15 minuteg,




C.

d. Garmentg WEtted’with acid should pe removed at
once.

2. Protective Practicgg

8. Keep eguipment Clean, washing off all accumulationg
of solidifieg acid causgeg by small

leaks,
b. When disconnecting €quipment for repairs, make cer-
no internai Pressure op the
been draineq
and washeq,

of pumps in order to pre-
vent Epraying of &cid in case the Packing glands
should Jleak.

4. When.spillag? has Occurred, whether Boligqg, flaké,

be washed with




following Paragraphs.

1. First aigq Measures

-—

e,

into contact with the eyYes or skin, the affecteg

Part should be floodeqd immediately with a Copioug
flow of clean wWater. Thig washing should pe con-
tinued for at least 15 Mminutes. an eye fountain

is available and will provide an_adequate'method

for flushing the eyes,

A safety shoﬁer has bsen bProvided ag Suitakle
means for flushing the skin.

Following thorough washing, the burn should be
neutralized a&ccording to the Trecommendations of
your company physician, pending his arrival,
Neutralization with acidic solutions should be

Expert medical attention must pe Provided pPrompt-—
ly. any caustic burn may be serious,

Garmentsg wetted with caustic solution should be
rYemoved at Once.

o

b.

.2. Protective Practiqgg

Keep equipment ¢lean, washing off 2ll accumulations

of solidifieqd caustic caused byvlmall leaks,

When disc0nn¢cting equipment for Yepairs, make

. certain that there is no internal Pressure on the

equipment and that the equipment has been drained
and washed,
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Fumps in order to prevent
Spraying of caustic solution

in case the Packing glands

should leak,

d. -When_spiilage has occurred, whether solid, flake or
iquid Caustic, the floor should pe washed with 3

hose stream rather than swept.,

D. Safety in Handling Sodium Metabisu!fite

Sodium Metabisulfite is
breathing of the dust may cause

irritation. Keep away from
heat, Highly toxic Sul{ur dioxi

de fumes are released upon

metabisul fite are cor-
« Spills of solid or

ite should be flushed

i. Protective Equipment

Normal duyst Precautions should be fo
clothing including face masks are re
handling solid sodium metabisul fite,

2. First Ajr
—_——— Arr

ately. C(Contact with skin and cl
followed by flushing with water.

E, Safety in Handling Lime

Lime has a caustic reaction and therefore is

and respiratory system, In the form of dust,
an industrial hazard, ¢

€Y¥es and muscoys membranes
1) Protective equipment
Normai Precautions should be employed to

the dust, Care shoyld be taken when fili
prevent spilling the Time,

irritating to the skin

it is considered to be
can cause dermatitrs, irritation of the

prevent Spreading of
ing the hopper to
-Face masks ang protective‘ciothing
- may be used to Protect eyes and skin,
(2)  Firsy Aid _
Lime or caleium hydroxide should be immediately flushed from the
éyYes using copious amounts of warm water, Lime should be washed

from the skin with water, as pProlonged contact may be irritating.
(3) Safety Datga Sheets : :

These are in the Appendix
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F. Safety in Handling Polyelectrolyte. C
The polyelectrolyte being used is generally acidic in Nature and .
can cause an lrritation_of the skin, This is ot true for a))
polyelectrolytes, therefore, the safety data sheets for the one
selected should be consulted. Note, al) polyelectrolytes when
mixcd with water are very viscious in the liquid form and when
on the floor, they cregte g very slick surface, Therefore, it
some of the polyelectro]yte is spilled in the dry form, it shouly
. be cléaned Up still in the dry form f at al] possible,
e Protective Equipment '
Protective clothing including face masks and rubber aprons
are recommended when handling polyelectrolytes
2, First Aid Measures
The polyelectrolyte should be lnwndiately flushed from the eyes,
using copious amounts of water, Polyelectrolytes should be washed
from the skin with water as prolonged contact may be lrrltatlng.
3. Safety Data Sheets -
The S.D.S. for Dearborn 408 is available In the Appendix of the
Engineering Report for Operations, Do Not use any other poly~
1 an §.D0.5, on it has been received and has been

determined safe for use and detailed safety Procedures have been
determined,

G. Safety in the Laboratory

'. General - A laboratory is a safe place to work as long as all detailed
laboratory test procedures and equipment instructions are followed to
the exact published recommendations, Only a well trained graduate
chemist should try new unpublished chemical Procedures. This s not
the genera! training of the waste treatment facility operator or

laboratory technician, Therefore,
take any shory Culs with any of the
or change any of the chemicals in th

for safety purposes do not
laboratory test procedures
€ published Procedures,

Follow the safety recommendations 1jste

d with each Procedure
used from the Hach Water Analysis Handt

ook for each test,

2. A €opy of the general laboratory quide for operation
and waste water laboratory as published b
wntal Protection Division has been place

for reference. The laboratory technician
familtiarize themse}

3. Safety showers with

eye
in the laboratory. Do not be backward abo
in the event a chemical jsg spilled,

be treated and review the safety data sheet in the Encineering Re ort

f950pnratioqg_for that chemical prior o receiving it in the waste
lreatment Facitity, Know what is of is not in each batch tank be

starting the transfer of any of the process chemicals, po not add
i Follow the recommende d

Tore

If a spit) OCcurs, try to clean it up immediately. tf some of the
Process chemicals are spilled on the OPerator iice +h.



iR b e HIAL SAFCTY DATA SHEET

I PRCDUCT IDENTIFICATION

YUFACTUHER'S NAME

REGULAR YELEPHONE NO, 404-261-9100

Cities Service Company EMERGUNLY TELLPHONE NO.Chemtrec 800-424 -93

Kt

]

P. O. Box 50360 Street Address: 3445 Peachtree Road N. E.

Atlanta. Georgia 30302 Atlanta, Georecia 30326
‘ADE NAME Sulfuric Acid 66* Be (93. 19%) ’
lvonvms Oil of Vitroil |
;IPPING DOT: Sulfuric Acid
WMET * IAYA:

Il HAZARDOUS INGREDIENTS?

MATERIAL OR COMPONENT CAS NO, w'fw HAZARD DATA
) ) ' Corrosive Materials (DOT
Sulfuric acid {(H>504) 7664939 193.0 Aquatic _hazardous su(bstan)

LCs0 = »10to £100 mp/1
20 2%R 116 & 118 (£BA

Health hazards:
Dehydrator, Causes third

degree burns to skin. ;
Corrosive, L.Ccn 8 hrs,= |

Mist inhalation 18 mg/m3 |
for 1-2 month old p.p. and

50 mg/m? for 18 month old
£.P. TLV or TWA 8 h-,

I PHYSICAL DATA exposure = 1 mg/m?7,

LENG POINT, 790 MM MG

529°* F. MELTING POINT ~26,0° F,

SIFEC caAvrrY'mzo =1}

1.8354 @ 60° F. VAPORPAESSURE < 0, 0038 mm Hq ;L

OB BENSITY (AIR = 1)

3,38 SOLUBILITY IN H,0 % BY WT Completely
SLATILES BY VOL. - EVAPORATION RATE (BUTYL ACETATE ~ 1) N.A.
Y :
- Clear colorless liquid.| pyp (as 15) -
“ARANCE AND O :
I DOR No odor. Ph (1% SOLN.) strong acid
IV FIRE AND EXPLOSION DATA
‘- PRINT AUTQIGNITION
TMETHOD) None TEMPERATURE None
AMABLE LIMITS IN AIR, % BY VOL, LOWER UPPER None

Acid itself is not flammable but ma

In fires where acid is present, use dry chemical, carbon |-

y cause ignition by contact with combustible

[ BUISHING liquids and solids.
dioxide or water fop.

IAL FIRE Do not allow water

Tine Also hydrogen gas

£ igal

NAL BIRE

CXMLOSION

Wear rybber suits, rubber gloves, rubber boots, goggles or face
a

to enter storage containers as a_violent reaction can occur,
can accumulate in containers and care must be taken not to | -

%nd explosiye pas

The acid will not burn but can start fires with or‘fanic materials, nitrates

carbides, chlorates, and metallic powders.

is generated bJ acid action on most metals.
a a 5 ak t to

Hydrogen, a highlg{;igxmbig:‘

ignite it.

F




HEALTH HAZARD DATA

HAZAFRD CLASSIFICATION

BASIL FOR CLASSIFICATION

SOURCE

| "ROUTES OF EXPOSURE

LCs0 8 hrs, Sulfuric acid
mist = 18 mg/m3 for 1-2 mo.
old guinea piys or 50 my/m3

1, 2

- - -v.‘k‘_\-.

- "NGESTION:

INHALATION i
Corrosiye for 18 mo. old g.p. 16 CFR 1500,
5 mg/m3 is distinctly objec-
tionable level, ' 3 ' 3 4
. - TWA - 8 hrs, - 1 mg/m t
L . for exposiee ng sel 29 CFR1910.1C
. SKIN CONTACY Corrosive - 1, 2, 3
16 CFR 1500,
SKIN ARSORPTION Corrosive - Y, 2. 3
16 CFR 1500.
EYE CONTACT Corrosive - 1, 2, 3
16 CFR 1500,
Corrosive - 1, 2, 3

16 CFR 1500.

FFECTS OF OVEREXPOSURE

~CUTE OVEREXPOSURE

Tissue destruction upon exposure and dehydration.

third degree burns.

May cause

Inhalation of mist can cause bronchitis hyperemia, epithelial degene

rat:

CHRONIC OVEREXPOSURE of yhe Jarynx, trachea, and bronchi with laryngeal or bronchial spasms,

—

WERGENCY AND FIRST AID PROCEDURES ¢
eyclids apart during irrigation.
EYES: 1y, Continve washing eyes during tranait if needed,

If even small amounts of sulfuric acid enter the eyes, immediat

rrigate with large amounts of water for at least 15 minutes,
Send patient to a physician or eye specialist immedia

H«¢

SKIN:

Wash with large amounts of water r.nd remove clothing and shoes under shower.

Scek medicalattention, __. _.

INHALATION: Remove worker from exposure and seek medical aid.

LOTLS TO PHYSICIAN

Drink large quantities of water immediately to reduce concentratien,

INGESTION. medical aid immediatel o _pot induce vomiting.

Seek

Treat as highly corrosive material.

Clerences: ]) The respiratory responsc of guinca pigs to sulfuric acid mists. Amdor, M. O.

D.C.

JN SN A

Archives of Industrial Health,
2) Dangerous Properties of Industrial Materials, N. Irving Sax. 4th Edition.
Van Nostrand Reinhold Co., N. Y.
3) Properties and Essential Inf
Chemical Safety Data Sheet

4) Occupational Exposure to Sulfuric Acid, HEW Publicat

smi e aa ——

18: 407-14,

- — e T W —Uma e d = e

96 -

1958,

ormation for Safe Handling and Use of Sulfuric Acic
SD-20. Manufacturing Chemists Assn,, Washington

jon No. (NIOSH) 74-128.




S HLUNG CONTRIGUTING To INSTARILITY .
' -ontact with metal

powders may reiease hydrogen, a highly flammable gas,
‘cor bustible Materials may cauge them to ignite,

Contact with

ComPaTIfILITY Do not Pour water intp acid, Do not store near nitrates, carbides, chlorates,
-yanides, or other combustible organic 5ubstance-_s. i 5§ as hydrg
7 highly flammable and explosive 828, can be generated,
| 2AR0OUS DECOMPOSITION ;loouers  Hydrogen gas can ba

nk trucks, or metal Storage tanks, Ag h
air under cer

tain conditiong may result,
‘ar these containers,

—— —
' Vii DISPOSAL, SPILL OR LEAK PROCEDURES
————
JUATIC TOXICITY (£.G. 96 HA, TLM}): _
Aquatic toxicity Tange set by EPA as Category C, (LCsq range = 510 to 5100 mg /1),
I Reference 40 CFR § 113,

""ASTE DISPOSAL METHOD
tore in area where 5

neutralize with lime o
vashed to sewage plan

pills or leaks can be ¢
* soda ash. The ye
ts if local ordinanc

————
ontained and disposked of Properly, Pt-eferrably

sulting sulfate galtg may be diluted, lang filled, or

€s permit,

VEFS TO UE TAKEN IF MATERIAL IS RELEASED OR SPILLED
‘ontaminated area shoul

{ ae spread over are
eWcr syster_n.

UTRALIZING CHEMICALS

‘oda ash, li'me, or other alkaline material,

. -
-

VHI SPECIAL PROTECTION INFORMATION ¥
YTILATION REOUIR EMENTS
>cal exhaust ventilation may be Recessary to limit em
id mist, ' Ventilation

will-algo be necessga

1low OSHA regulations for tank entry,

ry to clear

H
¢}
i
ployee exposure in !

IFIC PERSONAL PROTECTIVE EQUIPMENT For acid

Bases and mist ropcentrations less thap 10 times the
V, a chemical cartridge Trespirator approved by NIOSH fo
d. Use a full facepiece if eye irritation i

T acid gases angd mists may be
On 1s noted, See reference (4).
approved self-contained breathing a

For eMmergencies
PParatus in pressyre demand mode with full facepiece,
Chemical safety goggles. Face shield may be worn, T
ves

Rubber gloves should be worn if body contact i possible,

H{THING AND EoUIPRERT
: Rubber safety shoes,
Apron if body contact

or rubbers worn over leather safety shoes, Wear rubber
is possible,




IX SPECIAL PRECAUTIONS

PRECAUTIONARY
STATEMENTS

2s & .violent reaction ca

OTHER HANDLING AND
STORAGE REQUIREMENTS

therefore open lights, smoking or.
Permitted near open drums or tanks,

When diluting with water,
r add water to acid. Do Bot allow water to enter storage tank
h occur,

ACDITIONAL REGULATORY CONCERNS

FEDERAL:
FDA - When used as a direct or indirect additive to foods or substances
) in contact with food substances,
USDA - - ‘

cpse -

-
.

" TSCA IS THIY PRODUCT, OR ALL IT: .NGREDIENTS;

BEING CERTIZIED FOR INCLUSION ON THE TOXiC suss
INVENTORY OF CHEMICAL SUBSTANCES? 1es

Nde——

TANCES CONTA(
‘OTHER EPA when used ag A pesticide.

STATE: ° Unknown,

PREPARED pY Dr. Art‘hu: F. Gohlke

TITLE: Technical Ma rketing Associate

company: Citic- Service Company, Minerals Grouo

Aoancss: pl 0- Bo-\. 50360. Atlanta. f'.-n-.--‘- LY. .Yy
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APPENDIX
GLOSSARY OF COMMON TERMS

Absorption--The taking up of one substance into the body of
another.

Acid--a compoﬁnd usually having a sour taste, which is able
to neutralize an alkali or base; an ionizable compound of
which the positive ions are hydrogen.

Acidity--A gqguantitative measurement of the total acid
constituents of a water, both in the ionized and un-ionized
states. Usually expressed as ppm of eqguivalent CaCOj.

~ adsorption--The adherence or attachment of dissolved,

colloidal or finely divided solids on the surface of solid
bodies with which they are brough in contact.

Alkaline-- Water or soils contalnlng sufficient amounts of
alkaline substances to raise the pH above 7.0, or to harm the
growth of crops.

Alkalinity--A term used to represent the content of
carbonates, bicarbonates, hydroxides, and occasionally
borates, silicates, and phosphates in water. It is expressed
in parts per million of calcium carbonate.

Alum--The common name f~r aluminum sulfate, Al2(SQ4)3 X H3O
often used as a coagulant in water treatment.

Atomic Weight--The relative weight of an atom of an element
with respect to the weight of oxygen, assumed to be 16.00.

Baffles~-Deflector vanes, guides, grids, gratings or similar
devices constructed or placed in flowing water to (1) Check
or effect a more uniform distribution, or (2) To agitate or
provide turbulence.

Base--An alkali or hydroxide of the alkali metals, and of
ammonia, which neutralize acids to form salts and water.
Ionizes to form (ODH)"ions. A hydroxide. An alkali.

Basin, Sedimentation--A structure designed to hold water or
sewage in a guiescent state or at a reduced velocity for a
sufficient interval of time to permit the gravitational
depositing of suspended matter, with or without the aid of
previous flocculation or coagulation. Settling basin.
Settling tank. '

Bicarbonate--A salt of carbonic acid containing the (HCO3)~
radical.

Biochemical--Resulting from biologic growth or activity, and
measured by or expressed in terms of the .ensuing chemical
change.
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Biochemical Action--Chemical changes resulting from the
metabolism of living organisms,

Biochemical Oxygen Demand (BOD)--The quantity of oxygen
utilized in the biochemical oxidation of organic matter in a
specified time and at a specified temperature. It is not
‘'related to the oxygen requirements in chemical combustion,
being determined entirely by the availability of the material

as a biological food and by the amount of oxygen utilized by
the microorganisms during oxidation.

Biochemical Oxygen Demand, Standard--Biochemical oxygen _ _ ,
demand as determinded under standard laboratory procedure for
five days at 20°C, usually expressed in parts per million,

Buffer--The action of certain solutions in opposing a change
of composition, especially of hydrogen-ion concentration.

Calcium--An element which occurs in water in the form of a
compound and which is the most common cause of hardness. (Ca).

Calcium bicarbonate--A calcium salt of carbonic acid

containing the (HCO3)~ radical; Ca(HCO3)2; the most common
cause of hardness.

Calcium Carbonate--A crystalline compound, insoluble in water.
Limestone, marble chalk, calcite. CaCO3. The precipitate
formed in the lime-soda ash softening process. '

Calcium Bydroxide--Slake lime. Ca(OH)y. Used in water
treatment to remove carbonate or temporary hardness, and for
PH control. '

Calcium Oxide--Unslaked lime, CaoO.

Carbon, Activated---Carbon particles usually obtained by
carbonization of cellulos material in the absence of air and
possessing a high adsorptive capacity. Used mainly for taste
and odor control an? removal of trace organics.

Carbonate-~A salt of carbonic acid containing the (CO3)~
radical,

Caustic Soda--Sodium hydroxide. NaOH. Also called caustic.

Centigrade--Pertaining to the Centigrade thermometer scale;
water freezes at 09C and boils at 100°C. : :

Centimeter--One hundredth of a meter.
Centrifuge--A mechanical device utilizing centrifugal force

to separate solids from liquids or for separating liquid
emulsions.
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Centrifugual*-Moving or directed Outward from the center.

cfs~-A rate of flow, cubic feet Per second,

Chemical Feeder--a gevice for feeding chemicals to water at 4
known, controlled rate,

gas about 2.5 times as heavy as ajir. Used Primarily for
disinfection purposes, (Cly).

Coagulant--z material, which, when added to a water wiljg
Cause coagulation to take place,

Coagulation--The gathering together of colloidal or finely

divided suspended matter by the addition to the liquid of ap
appropriate coagulant,

Coagulation Basin--A basin or tank in which the coagulation-
flocculation brocess takes place.

Detention Time--The theoretical length of time for water to
Pass through a basin or tank, if all the water moves through
with the same uniform velocity; mathematically equal to the
volume of basip divided by the rate of flow. Aalse called
retention time, detention Period, period of retention, etc.
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-Diatom~-any one of Dumerous miscroscopic, unicellular, marine
or fresh water algae, having,siliceous cell walls

Y

o

Diatomaceous Earth~-aA fine siliceous earth composed chiefly
of cell walls of diatoms. Used as the standard of turbidity,

Also used as g special filtering media in the diatomite
filter,

Diatomite Filters--a filter employing diatomaceous earth as
the filtering material, -

Dilution--(}) A method of disposing of Sewage, industrijaj]
waste, or sewage treatment Plant effluent by discharging it
into a stream or body of water. (2) The ratio of volume of
flow of a stream to the total volume of Sewage or sewage
treatment plant effluent discharged into it,

Dissolved Solids--Solids that are present in solution,

Distributor--p device used to apply liquid te the surface of
a filter or contact bed, of two general types, fixegd or
movable, The fixed type may consist of perforated pipes or
notched troughs, 8loping boards, or sprinkler nozzles. The
movable type may consist of rotating disks or rotating,
reciprocating, or traveling pPerforated Pipes or troughs
applying a spray, or a thip sheet of liquid,
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Filter--The operating results from a filter as
Measured by various criteria such as Pércentage reduction in
suspended matter, total soilds, biochemical oxygen demand,
bacteria, color, etc.

Pump~-The ratio of energy converted
to the energy applied to the pump shaft
difference in the water at the discharg
divided by the energy input

Wire-to-Water--The ratio of the mechani
pump, to the electrical input at the meter

into useful work
+ Or the energy
€ and suction nozzles

cal output of a

»

Effluent--Water flowing out of a reservoir, basin, or
treatment plant, or part thereof.

Electron--A particle having a ne

gative electricai_cnarge and
which revolves about t

he nucleus of an atom,
Equivalent Weight*-Combining weight,

Fahrenheit——Pertaining to the Fahrenheit thermometer scaile.
Water freezes at 320F and boils at 2120F.

Ferric--0f or containing iron in the trivalent state,
Perric chloride--One of the several iron 8alts used as a
Coagulant, FeCl,, _

Ferric Hydroxide--The floc formed by the normal reaction

between one of the iron coagulants and the alkalinity of a
water in the coagulation process. Fe(OH) 3.

Perric Sulfate--One of the se

veral iron salts used as a
coagulant, Fep(S04)3.
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Ferrous--0f or containing iron in the divalent state, (Fett).

Ferrous Sulfate--One of the several iron salts used as é
coagulant. Also called copperas, FeS047H30.

Filter--A"device or structure for removing solid or colloidal

material, usually of a type that cannot be removed by
sedimentation. .

Filter Rate Controler--An automatic device inserted in the

effluent pipe of a filter to maintain the rate of flow
constant throughout the filter run.

Filtration--The process of passing a liquid through a
filtering medium (which may consist of granular material such
as sand, diatomaceous earth, or specially prepared paper)
for the removal of suspended or colloidal matter usually of a
type that cannot be removed by sedimentation.

Filter Vacuum--A filter consisting of a cylindrical drum
mounted on a horizontal axis, covered with filtering material
made of wool, felt, cotton, saran, nylon, dacron,
polyethylene or similar substance, by stainless steel coil
springs or metal screen, revolving with a partial submergence
in the liquid. A vacuum is maintained under the cloth for
the larger part of a revolution to extract moisture. The
cake is scraped off continuously.

Floc--Small gelatinous masses formed in a liquid by the
addition of coagulants thereto.

Flocculation--The formation of flocs subsequent to the
process of coagulation.

Flocculator--An apparatus for the formation of floc in water
or sewage,

Flotation--A method of raising suspended matter to the
surface of the liquid in a tank as scum--by aeration, by the
evolution of gas, chemicals, electrolysis, heat, or bacterial

decomposition--and the subsequent removal of the scum by
skimming.

Gage--A device for measuring any physical magnitude.

Float--A device for measuring the elevation of the
surface of a liquid, the actuation element being a buoyant
float which rests upon the surface of the liguid.

Indicator--A gage that shows by means of an index,
pointer, dial, etc., the instantaneous value of such
characteristics as depth, pressure, velocity, stage,

discharge, or the movements or positions of water-controlling
devices.,
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Mercury--a gage wherein pressure of a fluid ig
measured by the height of a column of mercur
pressure will sustain. The mercury is usuall]

solids, liquids, or gases. It may be graduated to the
fegister pressure in any units desired

g.p.d.--Gallons per day.
Grade, Bydraulic--In a closéd conduit under
joining the elevations to which water would

rise in pipes
freely vented ang under atmospheric pressure

L

Grain--aA unit of weight, 7000 units in a pound,

Grains per Gallons~-a measure of the amount of a substance
added to or dissolved in a known volume of water.

Gram--A metric unit of mass defineg as one thousandth of a

kilogram, Practically equal to the weight of a cubic
centimeter of water. _

Gram Equivalent Weight--The number of grams of a substance
equal to the equivalent weight.

Head--Energy per unit weight of 1i
It is expressed in feet,
Dynamic--The head against which a pump works,
Friction--The head lost by water flowing in a stream
or conduit as the result of the disturbances set up by the
contact between the moving water and its containing conduit,
and by intermolecular friction. 1In laminar flow the head
lost is approximately proportional to the first power of the
velocity; in turbulent flow to a higher power, approximately
the square of the velocity. While strictly speaking, head
losses due to bend, expansions, obstructions, impact, ete.,
are not included in this term, the usual practice is to
include all such head losses under this term,
- Loss of--~The decrease in head between two points,
Static-~-The vertical distance between the free level

of the source of supply, and the point of free discharge, or
the level of the free surface,

_ Total Dynamic--The difference between the elevation
corresponding to the pressure at the discharge flange of a

quid at a specified point.

pressure at the suction flange of the pump, corrected to the

same datum plane, plus the velocity head at the discharge

flange of the pPump, minus the velocity head at the suction

flange of the pump. It includes the friction head,
Velocity--The theoretical vertical height through

which a liquid body may be raised due to its kinetic energy.

It is equal to the square of the velocity divided by twice
the acceleration due to gravity, :
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Hydrogen--The lightest known gas, a constituent of all acids.
Ha.

'Hydrogen- Ion Concentration--The gram formula weights of
hydrogen ions per liter of solution. Commonly expressed as
the pH value. :

Hydrogen Sulfide-~A colorless gas, heavier than air. The
odor in low concentrations is like rotten eggs. Formed by
the reduction of sulfates. H3S.

Hydrochloric Acid--The gas hydrogen chloride when absorbed in
water forms hydrochloric acid. HCl. Also called muriatic
acid, ’

Hydroxide--A compound which ionized to form (OH)~ ions. A
base; an alkali,

Impeller--The rotating part of a centrifugal pump, containing
the curved vanes,

Closed--An impeller having the side walls extended
from the outer circumference of the suction opening to the
van tips. '

Nonclogging--An impeller of the open, closed, or
semi-closed type designed with large passages for passing
large solids.

Open--An impeller without attached side walls.

Screw--The helical impeller of a screw pump.

Impervious~-A term applied to a material through which water
cannot pass or passes with great difficulty.

Influent--Water flowing into a reservoir, basin, or treatment
plant, or a part thereof,

Ion--A particle, atom or group of atoms, carrying either a
positive or negative electric charge, which is formed when an
electrolyte is dissoclved in water.

Ion Exchange-~A process whereby water is passed through a
granular material and ions of the granular material are
replaced by ions contained in the water. For example, in the
zeclite softening process the sodium ions (Nat) of the '
granular zeolite are replaced by the calcium ions (Cat*) in
the water to leave the water free of calcium, the cause of
hardness, but containing an equivalent amount of sodium.

Ionization--The process of the formation of ions by the
splitting of molecules of electrolytes in solution.
Diasociation,




Iron--An element which occurs in nature in the oxide form.
Iron compounds, such as sulfates and chlorides, often are
used as. coagulants., As a comgound it exists either in the
divalent (ferrous) state (Fe*t), or thé trivalent (ferric)
state (Fesss)

Jar. Test==A laboratory test used to determine the optimum
amounts of coagulant to be added for most efficient
coagulation.

Kilogram--1000 grams.

Lateral-~The smaller pipes of a filter undefdrainage system
which are connected to the main pipe, or manifold, and which
contains orifices through which the filtered water flows.

Lime--Either calcium oxide, Ca0O, also called unslaked lime or
calcium hydroxide, Ca(OH)3, also called slaked lime. Used
for the removal of carbonate or temporary hardness, and for
pH control and heavy metal precipitation.

Liter--1000 milliliters, practically 1000 cubic centimeters.

Main, Force--A pipe line on the discharge side of a water or
sewage pumping station, usually under pressure. .

Manifold--The large, main pipe of a filter underdrainage
system to which the laterals are joined.

Manometer--An instrument for measuring pressure; usually it
consists of a U-shaped tube containing a liquid, the surface
of which in one end of the tube moves proporticonally with
changes in pressure upon the ligquid in the other end. The
term is also applied to a tube type of differential pressure

gage. :

Matter--Solids, liquids, and gasses.
Inorganic--Chemical substances of mineral origin.

They are not usually volatile with heat. ‘
Organic--Chemical substances of animal, vegetable and
industrial origin. They include most carbon compounds,

combustible and volatile with heat.

Suspended--(1) Solids in suspension in sewage or
effluent. (2) Commonly used for solids in suspension in
sewage or effluent which can readily be removed by filtering

in a laboratory.

Meter--A unit of length; 100 centimeters; 1000 millimeters.
mgd-~Million gallons per day; a'rate of flow.

Micron--One thousandth of a millimeter.
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Organic Chemistry—-The branch of chemistry dealin
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Oxygen--a Colorless, odorless gaseous element, constituting
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in a combineg state throughout hature, 02. Atomic weight
16.00,
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Parts per Million-~Parts, by weight, in a million parts, also
by weight, of solution. Grams per million grams, pounds per
million pounds, milligrams per liter are typical
illustrations. ppm, or mg/l.

—

Permeability--Perviousness.

Pervious--A term applied to a material through which water
can pass with relative ease, -

pPH--The logarithm of the reciprocal of the hydrogen-ion
concentration. It is not the same as the alkalinity and

cannot be calculated therefrom. Varies from pl 1 to pH 14.

Phenol--Carbolic acid.

Pollution--The addition of sewage, industrial wastes, or
other harmful or objectional material to water. A general
term that does not necessarily signify the presence of
disease producing bacteria.

Potable Water--Water which does not contain objectionable
pollution, contamination, minerals or infection, ang is
considered satisfactory for domestic censumption, Suitable
for drinking purposes.

Precipitate--To separate a substance, in the solid form, from
a solution. The substance in solid form which has been

separated out,

Precipitation--(1) The total measurable supply of water
received directly from clouds, as rain, snow, hail, and
sleet; usually expressed as depth in a day, month or year,
and designated as daily, monthly, or annual precipitation.
(2) The phenomenon which occurs when a substance held in
solution passes out of sclution into solid form.

Pressure--(1) The total lcad or force acting upon a surface.
(2) In hydraulics the term, when used without qualification,
usually means pressure per unit area or "intensity" of
pressure. For example, pounds per square inch, kilograms per
square centimeter, above atmospheric pressure. )
Atmospheric--The pressure exerted by the atmosphere at
any point. Such pressure decreases as the elevation of the
peint above sea level increases. One atmosphere is equal to
14.7 1b. per sq. in., 29.92 in. or 760 mm of mercury column
or 33.90 ft. of water column at average sea level under
standard conditions.
Hydrostatic~-The pressure, expressed as a total force
per unit of area, exerted by a body of water at rest.
Negative~-A pressue less than the local atmospheric

pressure at a give point,
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Pump--A device used to increase the head on a liquid.

Booster--A pump installed on a pipe line to raise the
pressure of the water on the discharge side of the pump.

Centrifugal, Fluid--A pump consisting of an impeller
fixed on a rotating shaft and enclosed in a casing, having an
inlet-and a discharge connection, The rotating impeller

"creates pressure in the liquid by the velocity drived from
centrifugal force.

Centrifugal, Screw--A centrifugal pump having a
screw-type impeller; may be axial-flow, or combined axial and
radial-flow type.

Centrifugal, Closed--A centrifugal pump where the
impeller is built with the vanes enclosed within circular
disks.

Diaphragm~-A pump in which a flexible diaphragnm, )
generally of rubber, is the operating part; it is fastened at
the outer rim; when the diaphragm is moved in one direction,
suction is exerted and when it is moved in the opposite
direction, the liguid is forced through a discharge valve.

Double-Suction--A centrifugal pump with suction pipes
connected to the casing from both sides.

Duplex--A reciprocating pump consisting of two
cylinders placed side by side and connected to the same
suction and dishcarge pipe, the pistons moving so that one
exerts suction while the other exerts pressure, with the
.result that the discharge from the pump is continuous,

Horizontal Screw--A pump with a horizontal cylindrical
casing, in which operates a runner with radial blades, like
those of a ship's propeller. The pump has a high efficiency
at low heads and high discharges, and is used :xtensively in
drainage work.

Mixed Flow--A centrifugal pump in which the head is
developed partly by centrifugal force and partly by the lirt
of the vanes on the liguid.

Open Centrifugal--A centrifugal pump where tle
impeller is built with a set of independent wvanes.

Propeller-—-A centrifugal pump which develops most of
its head by the propelling or lifting action of the vanes on
the liquids.

Purification--The removal, by natural or artificial methods,
of objectionable matter from water.
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Quicklime--A calcined material, the major part of which is
- calcium oxide or calcium oxide in natural association with a
lesser amount of magnesium oxide, capable of being slaked
with water. Unslaked lime.

Radical--A group of atoms, within the molecule of a compound,
which react chemically as a single atom.

Rate of Flow--The volume of water per unit of time which is

passing a certain observation point at a particular instant.
Common expressions are cubic feet per second (c¢fs), gallons
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per minute (gpm), gallons per day (gpd), million gallons
daily (mgd).

Rate of Flow Controller--An automatic device inserted in a
pipe to control the rate of flow at a constant value.

Reduction--The opposite of oxidation.

Saturation--The condition of a liquid when it has taken into
solution the maximum possible quantity of a given substance
at a give temperature and pressure,

Sedimentation--The process of sBubsidence and deposition of
suspended matter from water by gravity. It is usually
accomplished by reducing the velocity of the liquid below the
point where it can transport the suspended material. Also
called settling or clarification.

Sewage--Largely the water supply of a community after it has
been fouled by various uses. From the standpoint of source
it may be a combination of the liquid or water-carried wastes
from residences, business buildings, and institutions,
together with those from industrial establishments, and with
such ground water, surface water, and storm water as may be

present,.

Sewer--A pipe or conduit, generally closed, but normally not
flowing full, for carry sewage and other waste ligquids.

Sewerage--A comprehensive term which inclides facilities for
collecting, pumping, treating, and disposing of sewage; the
sewerage system and the sewage treatment works.

sludge--The accumulated settled solids deposited from sewage
or industrial wastes, raw or treated, in tanks or basins, and
containing more or less water to form a semiliquid mass.

Slurry~—-A suspension of small undissolved particles in a very
high concentration.

Soda Ash--A common name for sodium carbonate. NajCO3. Used
to remove non-carbonate or permanent hardness and for
alkalinity or pH adjustment.

Sodium Hydroxide--Also called caustic soda. NaOH,

Solids--Material in the solid state.
Dissolved--Solids which are present in solution.
Nonsettleable--Finely divided suspended solids which

will not subside in quiescent water, sewage, or other liquid
in a reasonable period. 8Such period is commonly, though
arbitrarily, taken as two hours,
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Settleable--Suspended solids which will subside in
quiescent water, sewage, or other liguid in a reasonable
period. Such period is commonly, -though arbitrarily, taken
as one hour., Also called Settling Solids,

Suspended--The quantity of material deposited when a
guantity of water, sewage, or other liguid is filtered

" through an asbestos mat in a Gooch crucible.

Total--The solids in water, sewage, or other ligquids;
it includes the suspended solids {(largely removable by filter
paper}, the filterable solids (those which pass through
filter paper), and the disolved solids.

Volatile--The guantity of solids in water, sewage, or
other liguid, lost on ignition of the total solids. ‘

Solids, Contact Process--The name given to the process of
chemical mixing, coagulation, flocculation and sedimentation
when carried on in a single tank in such a manner that the
mixed chemicals are introduced into a zone of already
precipitated floc which eerve as nuclei for further floc
formation.

Solute--The substance dissolved in a give scolution.

Solution--A gas, liguid, or s0lid dispersed homogeneously in
a gas, liquid or solid without chemical change.

Solvent--The liquid into which another substance is dissolved.

Standard Methods--Methods of analysis of water, sewage,and

- sludge approved by a Jeoint Committee of the American Public
Health Association, American Water Works Association, and
Water Polution Control Association.

Standard Solution--A solution containing a known quantity of
a single substance used in various laboratory analysis.

Suspended Solids--All visible material in water which at the
time of sampling is not dissolved, and which can be removed
by filtration.

Suspension--A system consisting of small particles kept
dispersed by agitation or by molecular motion in the
surrounding water, The permanency of suspension is dependent
on the degree of agitation and/or the size of particles. A
colloid is a special kind of suspension.

Tank--A circular or rectangular vessel.

Treatment~-Any definite process for modifying the state of
matter.

Turbulence--A state of flow of a liquid wherein the liquid is
agitated by cross currents and eddies.
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Unit Weight--The weight of a unit volume

of material, such as
Peunds per cubic foot or per oy

biec inch,

Valence--The relative combining ability of an element or a
radical as represented by the number of electrical charges
held by the element or radical,

- Venturi Meter--~
liquid through closed co

or other flowing
hrough an opening or
I to be measured.

15¢



